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— Enseco 

Project Inventory 

GeoEnglneerlng, Inc. 

Project Name: LE Carpenter 

Date Sampled: 06/20/88 

Erco Booking Log No.: 0008 

Date Samples Received: 06/21/88 

Client ID Erco ID Description 

0200-01 0008-01 Aqueous/Volatile Organic Compounds 

0200-02 0008-02 Aqueous/Volatile Organic Compounds 

0200-03 0008-03 Aqueous/Volatile Organic Compounds 

0200-04 0008-04 Aqueous/Volatile Organic Compounds 

0200-05 0008-05 Aqueous/Volatile Organic Compounds 

0200-TB 0008-06 Aqueous/Volatile Organic Compounds 



Enseoo 

ENSECO - Erco Laboratory 

Sample Analysis Instrumentation Key for Organics 

ID Manufacturer Model Data System 

GC/MS #S-1 Flnnigan 4530 INCOS . 

GC/MS #S-2 Finnigan 4615B INCOS 

GC/MS #S-3 Flnnigan 4530 INCOS 

GC/MS #V1* Hewlett Packard 5996 RTE-6 

GC/MS #V2* Hewlett Packard 5996 RTE-6 

GC/MS #V3* Hewlett Packard 5996 RTE-6 

GC/MS #Y4* Hewlett Packard 5985 RTE-6 

GC/HECD #1 Perkin-Elmer/Tracor 3920/700 HP-1000 

GC/HECD #2 Tracor/Tracor 560/700A HP-1000 

GC/HECD #3 Varlan/Tracor 3700/700A HP-1000 

GC/PID #1 Perk1n-Elmer/HNU 3920/52-02 HP-1000 

GC/PID #3 Varian/HNU 3700/52-02 HP-1000 

GC/ECD #2 Hewlett Packard 5840 Beckman/HP-1000 

GC/ECD #7 Hewlett Packard 5880 Beckman/HP-1000 

GC/ECC #9 Hewlett Packard 5880 Beckman/HP-1000 

GC/FPD #10 Hewlett Packard 5890 — 

GC/ECD #11 Hewlett Packard 5890 — 

GC/ECD #12 Hewlett Packard 5890 — 

GC/ECD #13 . Hewlett Packard 5890 

*Purge-and-trap units manufactured by Tekmar - Model #LSC2/ALS 





NONCONFORMANCE SUMMARY 

The screening of Sample Numbers 0200-02, 0200-04, 0200-05, and 0200-TB 
In the volatile fraction gave a higher dilution factor than was necessary. 
Therefore, these samples were rerun at the correct dilution factor. The 
Initial analyses were run within the holding time. 



XTNAME: Geo/31 (R)P: (7/14) 01 

VOLATILE ORGANICS 

Surrogate Recovery Summary 

Client Name: GeoEngineerlng. Inc. 
Matrix: Aqueous 

Authorized: 06/21/88 Received: 06/21/88 

Erco ID Client ID 

Surrogate Compound (%) 

d4-l,2,-D1chloro-
ethane d.-Toluene 

p-Bromofluoro-
benzene 

0008-01 

0008-02 

0008-03 

0008-04 

0008-05 

0008-06 

8826B 

8788B 

DD452B 

DD429B 

0200-1 

0200-2 

0200-3 

0200-4 

0200-5 

0200-TB 

Erco Blank 

Erco Blank 

Erco Blank 

Erco Blank 

103 

99 

1.Q1 

98 

98 

100 

97 

98 

104 

110 

100 

100 

103 

102 

103 

99 

101 

98 

100 

99 

87 

104 

87 

104 

103 

99 

100 

97 

86 

87 

QC Advisory Limits: 76—114% 61-110% 74-115% 

Reported by L A  Approved by 
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METHOD BLANK SUMMARY 

Contractor Contract) No.. 
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FORM IV 7/85 



yiWflW® e ureasemm&x 

Bromofluorebznzznz (BFB) 

CgS No OrgO ^CtlAJc^^'^^nntraetor BVSScc M/C /EXto kAB Contract No. 

VA- Date -C. A7/gg Instrument ID 

Lab ID-iLZ£4-

Time 

Data Release Authorized By: I M 

tnfe DON ABUNDANCE CRITERIA ^RELATIVE ABUNDANCE 

50 

75 

15.0 • 40.0% of the bate peak ^2. i  £> 

30.0 • 60.0% of the bate peak ^7.? 

95 

* 

Bate peak, 100% relative abundance 1 CO 

5.0 • 9.0% of the bate peak 

173 Lett than 1.0% of the bate peak 

174 Greater than 50 0% of the bate peak 

175 5.0 • 9.0% of matt 174 

£.06 
O  ' O O  

( g . / £ 0 1  

176 Greater than 95.0%. but lett than 101.0% of matt 174 

177 5.0 • 9.0% of matt 176 ± 11'  +  m3) 

5.1+ 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING 
SAMPLES. BLANKS AND STANDARDS. 

'value in parenthetit it % mats 174 
^ Value in parenthetit it % mats 176. 

SAMPLE ID LAB ID 

EIS. 37g£ 

DATE OF ANALYSIS 

HE5C 

TIME OF ANALYSIS 

'^3 

Q?PP5 gTb %7&7 2./ f 3 6  
2* •' 

jrfico ilil 

j^oo> i  B n n C < Z - V &  S2SL aJA Q l  \ + *  

FORM V 7/05 



BG/M S  TUNING M&&& WUSRAIIWR 

®r®m@fly@r@b®n$®in© (®FB) 

riT_ MfT<Seo cAnrmr,.£AlSl=cJ? iHC./£*c& MS Contract No. 

Instrument ID O... (, *•»-g 

i n  ^#2 .3  Data  Re lease  Au thor i zed  B y :  —  TSZl. 

safe iOW ABUNDANCE CRITERIA ^RELATIVE ABUNDANCE 

50 15.0 • 40.OS of the base peak 

75 30,0 • 60.0% of the base peak ¥ 6 . 1  

95 Base peak, 100% relative abundance 1 oo 

96 5.0 • 9.0% of the base peak S' l f  

173 Less than 1.0% of the base peak 

174 

175 

176 

Greater than 50.0% of the base peak f a -o 174 

175 

176 

5.0 • 9.0% of mass 174 7 , 6 2 .  C M P 1  

174 

175 

176 Graster than 95.0%. but less than 101.0% of mass 174 

r 
« 

«—
» 

o
 

177 5.0 • 9.0% of mass 176 6 - 7 7  I 7 J / )  

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING 
SAMPLES. BLANKS AND STANDARDS. 

' Value in parenthesis is % mess 174 
^Value in parenthesis is % mass 176-

FORM V 



GG/i&S TUNING'ANU KHA&SS UAUgRAiiwn 

BromofluorebtnzAne (BFB) 

Qggg jyj0 Cr£o EnJ6,fAlcc4//JCf-Contractor ^iSkrCi) >mc /t&c£> LAS Contract No. 

Instrument ID Y± Date h / *? — Time / / > / < ?  

jjb ID b *+7 .7 Data Release Authorized By: 

mM DON ABUNDANCE CRITERIA 

4*~ 

%RELATIVE ABUNDANCE 

50 15.0 • 40.0% of the base peak 1 7 . 9  

75 30.0 - 60.0% of the base peak W-9-

95 Base peak, 100% relative abundance loo 

« 5.0 • 9.0% of the base peak l 'H-7 

173 Less than 1.0% of the base peak 0»Q0 

174 Greater than 50.0% of the base peak l f> .2 

175 5.0 • 9.0% of mass 174 5.10 (7-^ '  

176 Greater than 95.0%. but less than 101.0% of mass 174 ~76.& ' 

177 5.0 - 9.0% of mass 176 t f , q  7 I 6 >ty)2 

THIS PERFORMANCE TUNE APPLIES TO THE FOLLOWING 
SAMPLES. BLANKS AND STANDARDS. 

' Value in parenthesis is % mass 174 
'Value in parenthesis is % mass 176. 

SAMPLE ID LAB ID 

BPS--
Sn f-PR STb 
R / r / i  B L M J K L  

DATE OF ANALYSIS 

b / > &  / $ $  

i^y 12$ 

TIME OF ANALYSIS 

u:  iO 
//; 39 
/ 3. 

f 1 0 Q  ~ 3  n£>cZ-03 bJ)* 32 6/*£/&£. UlLZ*. 

: 

FORM -V 7/85 



GC/MS TUNING AN© PASS CALIBRATION 
(BFB) 

r iTr  Nr QtO ffent-~»«' &JZ&CO /NC /t̂ ico Contract No. ' ' 

Instrument ID Vf Date b lz7/$$ T,me 7' 7 

f rK IP» ID&> H-50 Data Release Authorized Bv: 

mh (ON ABUNDANCE CRITERIA ^RELATIVE ABUNDANCE 

50 15.0 • 40.0% of the bate peak 1<?.5 

75 30.0 • 60.0% of the bate peak 

95 Bate peak. 100% relative abundance l o o  

96 5.0 • 9.0% of the bate peak 7'5¥-

173 Lett than 1.0% of the bate peak O'Oo 

174 Greater than 50.0% of the bate peak 7 1 . 1  

175 5.0 • 9.0% of matt 174 £ ' . 6 Z  (7.o^1  

176 Greater than 95.0%. but lest than 101.0% of matt 174 77. 0 1 

177 5.0 • 9.0% of mast 176 5". 32. ' 

1.. . • -- B 17a 

SAMPLES. BLANKS AND STANDARDS. 

SAMPLE ID 

^Value in parenthetit n % mast 176. 

LAB ID DATE OF ANALYSIS 

B-FB b D&5Q 
50 PP B STJ> b b i h S l  

EP.cc BLAAJK. h h * 52-

i ,7x7 /gg 
h /  2.7/?€ 

TIME OF ANALYSIS 

<9:3 7 
t o ;  c 8  
f ' / 3  

3 3 P<?-(  a o o S — Q \  /gg t * i * 7  

FORM.-V 7/85 



File >8786 
Bptr Ah 6R3A 

76801 

7098-

fcbBB" 
6800-
6690-

6998-

<$500-

4988-

3509-
3999-

76AA-

2898-

1698-

1880-
608 

4H 

8F8 SIR 1HJ 69HC 

96 
/ 

44 76 

174 
/ 

I88 
5e | v 

i i J ! 128 "l 

jj mil, Jsii i i! It i , _ _rl .T--, jL 
4'e' 1 69 80 ita lie IM 1M 2®8 

Scan 218 
a.27 aln. 

r»« 

409 

>9 

-79 

40 

<9 

48 

40 

•29 

207 49 

M S  r t » t a  f i l o  h o e r t o r  f r o m  S  > R 7 B A  

flpfiratnp I KFRY MS <S727/flR 91 SamnlR! BFR D1R 1N.1 •bANK 
t 

M i a n  s  
Sua. 9 MS mndal : 9A Sld/Hld row. s IA A1 S # ! 0 

'Mnthnrl fil«! HFR9 Tuning filras MT7409 No. of e*trn renorrts: 9 
Smirr.n tnmp.s 9110 Analyser tomn.s 900 Tr«n«fnr lino tamp. ! 99fl 

Hhrnmntngrnphin fompRraturna : 220. 
n h r n m a f o g r a p h  i  o  H m f t a  ,  m m .  5  1 . 0  
C h r n m B t  o g r a p h  i r. r s t a ,  d o g / m i n s  1 . 0  

220. 
9 . 0  
0 . 0  

0 .  
0 . 0  
0 . 0  

0 .  
0 . 0  
0 . 0  

0 .  
0 . 0  
0 . 0  



Gr/ t fS PFRFORMANHF STANDARD 

Bromof lunrohanTene (BFR) 

m/7 
Inn Abundance 

Cr i  tar  i  a 

% Re I  a t  i  ve Abundance 
Base Appropr iate 
Peak Peek Status 

50 
75 
95 
9 A 

175 
174 
175 
176 
177 

15-4OSS of  mass 95 77.64 27.64 f lk  
30-60% of  mass 95 47.BR 47.BB f lk  
Bass paak,  100% re lat ive abundance 100.00 100.00 Ok 
5 - 9 %  o f  m a s s  9 5  8 - 0 6  R - ° *  n k  

Less than 2% of  mass 174 0.00 0.00 f lk  
Greater  than 50% of  mass 95 94.06 94.06 nk 
5-9% of  mass 174 7.67 B.10 nk 
95-101% of  mass 174 93.39 99.7B nk 
5-9% of  mass 176 5.94 6.36 nk 

In ject ion Hates 
In ject ion Times 

Ha t  a F i les 
Scans 

06777788 
71 8 03 
>8786 
718 

>R786 
21B 

BFR H1R IN. l  50NR 
NRM 

F i las >B7B6 Scan *s 21f l  Re t  n.  t imni  8.27 

m7s In t .  m7z In t .  m7y In t  .  m/y In t .  m/r  

37.00 B.4R7 50.90 7.3R5 63.00 3.510 76 .90 7.413 93.90 

3B.00 7.n49 55.  no 3.  IBB 67.90 11.816 77.10 2.354 95.  no 

39.  on 4.914 56.00 4.270 69.nn 10.770 7B.70 7.793 96.10 

40.  00 15.Rn9 57.  no 7.444 71 .00 1.521 80.80 2.603 170.05 
47.00 3.978 57.90 9.754 71.50 1 .930 85.90 2.708 171.15 
43.  on 16.438 58.70 2.457 71 .80 7.296 86.90 5.499 174.05 
44.  nn 58.717 59.10 7.954 77.90 7.839 87.90 9.564 175.05 
45.  on 74.718 60.10 1.878 74.00 14.931 88.80 1.843 175.95 

49.  nn 5.750 61 .10 4.73B 74.90 47.8R0 97.00 3.  013 176.95 
49.  9n 72.638 61 .80 5.578 75.90 5.373 97.90 4.036 707.15 

Int  .  

9.754 
100.000 

B. 05H 
4.753 
3.B75 

94.063 
7.619 

93.390 
5.937 
2.749 



Tile >8822 
Rplr Ah 9767 

1980S 

9800] 

SF8 SIR IHJ E8MC 

9K 
/ 

788S 

6098 

59»e 

4888 

3808 

780P 

1888 

44 
/ 

75 

68 

86 
\ 

48 6*8 88 

176 / 

.. f-

Sean 225 
8 . 4 0  r a i n .  

•no 

180 

H9 

08 

•78 

•60 

jee 

•38 

•29 

;18 

-,.*8 

MS d«t« f i 1 n Sfinrifip from : >RB2? 

hnflPfitnr! KFRY MS 

(I 

6/99/RR R! 411 Snmnlns RFR OIR IN.! 50NR 
Mi »r ° 
Sys. #! 7 MS mnrlfl 1 : 9<S Stl/HUI PBU .! 1A AI.S 

Mnthnrt filn: RFB7 Tuning ft Ins MT7402 No. nf airtra records! 7 
Sou pes tnmp.s 20 0 An«ly7«p frnmp.S 700 Tpanafep linn 4nmp. s 27(1 

rhrnmetngpephic tempnpntilpns S 220. 720. 0. 
nhpnmntogpnphir t imes, min. : 1.0" 9.0 0.0 
H h  r n m n  f  n g p a p h  i  r, p « t e ,  d n g / m i n s  1 . 0  0 . 0  0 . 0  

0 .  
0 . 0  
n. o 

n. 
o.o 
o.o 



rcrVMS PFRF nRMANHF STANDARD 

B r o m n f l u o p o h f i h r s n «  ( R F R )  

m / r  

I n n  A b u n d a n c e  

f!r i ter i« 

K Relat ive Ahundancs 
Base Appropr iate 
Peak Peak S t a t u s  

5 0  1 5 — 4 n K  n f  m a s s  9 5  

7 5  3 0 - 6 0 %  n f  m e s s  9 5  

9 5  R a s e  p e a k  f 1  D O S S  r e l a t i v e  

9 6  5 - 9 %  n f  m a s s  9 5  

1 7 3  I  t h a n  9 %  n f  m a s s  1 7 4  

1 . 7 4  f i r e a t e r  t h a n  5 0 %  n f  m a s s  

1 7 « j  5 - 9 9 5  n f  m a s s  1 7 4  

1 7 6  9 5 - 1  O I K  n f  m a s s  1 7 4  

1 7 7  5 - 9 %  n f  m n s s  1 7 4  

abundance 

9 5  

7 9 . 7 R  

4 4 . 1 3  

inn.on 
5 . 9 1  

n.  on 
9 1 . 9 7  

7 . 4 9  

9 9 . 5 4  

4 . 7 7  

I n j e c t  i n n  D a t a !  n6/997BR 
I n j e c t i n n  T i m s !  O R : 4 0  

D a t a  F i  l e i  > R R 9 3  

Brian!  995 

99.7 R  

4 4 . 1 3  

ion.nn 
5 . 9 1  

n.  on 
9 1  . 9 7  

B.98 
inn.41 

7 . 3 1  

Ilk 

nk 
nk 
nk 
Ok 
nk 
Ilk 
nk 
nk 

> R B 9 3  

9 9 5  

RFR DIR IN.l 50NR 

NRM 

F i l e !  > R R 9 3  S c a n  9 :  

m/7 In t. m/7 

9 9 5  R e t n .  

I n t  .  m/7. 

t  i  m a :  

I n t .  

8 . 4 0  

m/r I n t  tn /7 I n t .  

35.70 
34.R0 
37.  nn 
3R. on 
39.  in  
40.  nn 
4n.90 
4 2 .  nn 
43.nn 
44. nn 

9.  097 
R.549 
R.549 
4.33R 
4.351 
4.409 
9.394 
3.35R 

10.995 
43.5R4 

4 5 .  on 
4 7 .  nn 
4 9 .  n n  

5n.  nn 
51 .nn 
54.90 
55.90 
57.nn 
57.90 
59.  in  

19.105 
9.007 
5.375 

92.979 
7.259 
2.442 
9.744 
6.244 
7.949 
2.452 

59.70 
59.90 
4i .no 
61 .90 
62.9n 
67.90 
6R.9I I  
69.80 
72.  on 
73.on 

1 .505 
1.597 
5.249 
3.952 
3.594 

10.27R 
1 n . 0 4 4  

1.279 
1  . 5 4 6  

6.573 

74.  on 
74.90 
76.  on 
7R.9n 
80.70 
RI.  on 
86.  in  
87.nn 
RR. Oi l  
92.nn 

15.143 
46.135 

4.367 
2.775 
2.263 
2.345 
1.69R 
5.457 

10.413 
2.993 

9 3 .  I l l  
94.nn 
95.  on 
96.  nn 

174.05 
174.95 
176.05 
176.95 
207.05 

3.5H3 
9.379 

inn.nno 
5.V0R 

91.973 
7.617 

99.536 
6.76R 
1.B3 3 



File >81512? 
ftnlr fth ?944 

48 60 

8F8 8IR IHJ 56HC 

3200-

2000 

2480 

285S& 

16801 

1288-

888-

88 188 11 128 
1111 in ill 

Scan 842 
8.3ft sin. 

148 168 ^ 
86 
/ 

75 

60 
/ 69 

4®fr y X 87 

9.1! iii. -.111 I in li 1.! ST rj • 5 r» 1 • • fS • • • | »'l • • v »-¥••-* • ITTTI III 

40 68 88 188 

17+ 

13? 

lift 
n ! |-7r«-.^a rvrp 1 TVIA • 

188 

1-90 

88 

•78 

*8 

«8 

•48 

•38 

-28 

MR data f  i  In hnndnr f rnm 8 >DD49? 

Hparators KFRY MR Rnmn 1o :  BFB DIR IN. l  50NR 
Mi  nr .  !  
Ry*.  *1 1 MR mndnls R? RU/HU raw. :  IB Al  S # 8 

Mathnrt  F i lns RFR4 Tuning f i l  

6/26/BK 11810 

MT7404 No.  o f  n* t ra raoordas 
Rourrn tnmp.8 920 Ana 1yrer  tamp.8 Transfer  l inn tnmp. 

nhrnmatographin tampf i rat i i rns s 0 .  0.  
nhrnmatograph i  r.  t  imes,  min.  s 0 .0"  0.0 
Chrnmatogrephin rata,  d«g7min8 0.0 0.0 

0 .  
0 . 0  
0 . 0  

0 .  
0 . 0  
0 . 0  

0 .  
0 . 0  
0 . 0  



GH/MR PFRFCIRMANRF STANDARD 

Bromnf1uorohenzena (BFB) 

Re 1 a t  i  va Ahundance 
Ion Ahunrtsnrn Basa Appropr iate 

m7z Cr i f rar ia Peak Peak Status 

80 19-40& of  mass 98 17.87 17.87 Ok 
78 30-60S6 of  mean 98 44.48 44.48 Dk 
98 Rasa pnsk ,  1OOSS re lat ive abundance inn.on inn.on Ok 
96 8-986 of  mass 98 7.47 7.47 Ok 

178 I  ess frhan 786 o f  mass 174 o.  on 0 .00 nk 
174 Greater  f rhan 8086 o f  mass 98 76.89 76.  R9 Ok 
178 8-986 of  mft f tS 174 8.9n 7.6R Ok 
176 98-10186 of  mass 174 76.96 99.87 Dk 
177 8-986 of  masn 176 4.97 6.49 Ok 

In  jar f r  i  on 
In jor . f r  ion 

Data 

Data s 
T i  ma I  
F i  1 o 8 
Bran 8 

06/767RR 
1 1  s i n  
>DD4?7 
842 

>DD477 BFR DIR 1N.1 80NG 
R4? NRM 

F i los >DD477 Scan 84? Retn.  t ime!  8.38 

m7z lo t .  m7z Inf r  .  m7z 
'! 

In f r .  m/z Inf r  .  m/z In t .  

87.  08 7.603 88 .40 i .  onn 77.98 8.80? 86.98 6.002 133.08 .734 
39.98 6.60? 88.90 1.200 73.98 19.040 R8.08 8.102 167.98 .867 
44.  08 3.  001 86.18 1.734 74.98 44.44R 97.08 2.76R 177.48 .R00 
47.08 7.167 8R. 18 .667 78.98 4.338 94.00 12.404 173.98 76.892 
49.08 4.80? 61 .00 4.80? 76.70 .967 98.00 100.000 178.08 8.90? 
80.  08 17.878 63.  no 4.36R 7R.98 3.801 96.00 7.469 178.90 76.889 
81 .90 .647 AR.  on 9.005 R0.98 7.901 177.98 .834 176.90 4.968 
87.40 .784 69.  no 17.171 81.70 1.167 132.88 .867 



Bpk fib 6664 ®.40 Bin 
46 , 60 , 0,0 , i#0 . 1?0 ... 440 , 460 . 
. ; . . . . 1  . . . .  1  . . . .  I  . . . .  I  . . . .  I  . . .  . T  . . .  . 1  . . .  . T  .  . . .  1  . . . .  1  . . . .  I  . . . .  1  . . . .  I . . .  

MS data f i le  header f rom >nn4«>n 

( Iper f l tor? KFRY MS 6727/fiH 9:37 Sample:  RFB D1R 1N.1 6JINK 
Mian :  
Sys.  #:  1 MS mnde 1 :  87 SUI/HUI raw.:  I  ft  81 S $ :  0 

Methnd f i le :  RFR4 Tuning f i le :  MT7404 No.  o f  extra records:  2 
Source temp.:  770 f tnalyyar  temp.:  f l  Transfer  l ine temp. :  fl  

nhrnmetogreph in  temperatures :  0.„  0.  0.  0.  11.  
Chrnmatogrephic t imes,  min.  :  0.0 0.0 0.0 0.0 0.0 
Chromatographie rate,  deg/min:  0.0 0.0 0.0 0.0 0.0 

5 



GC/f lS PFRFORMANCF STANDARD 

BromafIunrnhanrenn CRFB) 

% Relat ive Abundance 
Ion Abundance Base Appropr iate 

m/7 • Cr i ter ia Peak Peak Status 
X 

50'  15-40% of  mans 95 19.51 19.51 Dk 
75 30-60% of  mass 95 49.60 49.60 Dk 
95 Ansa peak.  100% re lat ive abundance 100.00 100.00 Dk 
96 5-9% of  mass 95 7.54 7.54 Dk 

173 Less tban 7% of  mass 174 o.on 0.00 Dk 
174 Greater  than 50% of  mass 95 79.82 79.87 Ok 
175 5-9% of  mass 174 5.67 7.04 Ok 
176 95-101% of  mass 174 77.03 96.50 Ok 
177 5-9% of  mass 176 5.37 6.91 Ok 

In ject ion Dates 06/77/88 
In ject ion T i  me s 09 s 37 

Da t  a F i les > DD45 0 
Seen s 846 

DD450 RFR 01R IN. l  50NG 
846 NRM 

: i  le  s >DD450 Scan #s 846 Re t  n .  t  imas 8.40 

m/F In t .  m / 7  In t .  m / 7  In t .  m/F In t .  m/F In t .  

36.95 6.51 0 57.00 3.775 73.95 15.809 87.95 4.794 147.15 .594 
47.  05 7.196 61 .00 4.966 75.05 49.604 97.05 1.979 147.50 .693 
48.70 .851 67.00 3.839 75.95 4.670 93.05 4.848 173.95 79.818 
49.  05 4.670 67.00 .594 76.70 1 .  088 94.00 13.395 175.05 5.619 
511.05 19.509 68.00 9.760 78.95 7.597 95.00 100.000 175.90 77.078 
51 .70 6.074 69.00 11.713 80.95 4.195 96.00 7.539 176.90 5.373 
56.15 1.306 77.95 4.689 86.95 6.015 140.75 .871 



I 
I 
1 
1 
I 
I 



EXTNAME: Geo/31 (R)P: (7/14) 03 

Enseoo 

EP 

GeoEnq1neer1nq 

k Method 624 + 624/HSL List 

QUALITY CONTROL 

.  I n c . !  
Laboratory Con :rol SP1ke 
8827LCS 

Matrix: Aqueous 

Parameter 

1,1-Dichloroethene 
Trlchloroethene 
Benzene 
Toluene 
Chlorobenzene 

Prepared: 06/29/88 

% Recovery 

104 
88 
95 
94 
96 

Analyzed: 06/29/88 

QC Advisory Limits 

61 
71 
76 
76 
75 

145% 
120% 
127% 
125% 
130% 

Reported by }Je Approved by 



EXTNAME: Geo/31 (R)P: (7/14) 02 

Enseoo 

PRIORITY POLLUTANT VOLATILE ORGANICS 

EPA Method 624 + 624/HSL List 

QUALITY CONTROL 

Client Name: GeoEnq1neer1nq. Inc. 
Client ID: Laboratory Control Spike PUP-

Laboratory ID: 8828LCSD 
Matrix: Aqueous Prepared: 06/29/88 Analyzed: 06/29/88 

Parameter 

l,l-D1chloroethene 
Trlchloroethene 
Benzene 
Toluene 
Chlorobenzene 

% Recovery 

101 
83 
91 
90 
92 

PC Advisory Limits 

61 - 145% 
71 - 120% 
76 - 127% 
76 - 125% 
75 - 130% 

Reported by LA. Approved by 



XTNAME: Geo/31 (R)P: (7/14) 07 

. Enseco 
HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

Client Name: GeoEnq1neer1nq. Inc. 

Client ID: 0200-1 ! ' • 
Laboratory ID: 0008-01 

Matrix: Aaueous Sampled: 06/20/88 Received: 06/21/88. 

Authorized: 06/21/88 Prepared: 06/27/88 Analyzed: 06/27/88 Analyzed: 

Reporting 
Parameter Result Units Limit 

Chloromethane ND yg/L 1,300 
Bromomethane ND yg/L 1,300 
Vinyl chloride ND yg/L 1,300 
Chloroethane ND yg/L 1,300 
Methylene chloride — 9,900 yg/L 1,300 
Acetone ND yg/L 6,300 
Carbon disulfide ND yg/L 500 
l,l-D1ch1oroethene ND yg/L 500 
l,l-D1ch1oroethane ND yg/L 500 
trans-1,2-D1chloroethene ND yg/L 500 
Chloroform ND yg/L 500 
1.2-D1chloroethane ND yg/L 500 
2-Butanone ND yg/L 2,500 
1,1,1-Tr1chloroethane ND yg/L 500 
Carbon tetrachloride ND yg/L 500 
Vinyl acetate ND yg/L 2,500 
Bromodlchloromethane ND yg/L 500 
l,2-D1chloropropane ND yg/L 500 
trans-1,3-D1chloropropene ND yg/L 500 
Trlchloroethene ND yg/L 500 
Dlbromochloromethane ND yg/L 500 
I,l,2-Tr1chloroethane ND yg/L 500 
Benzene ND yg/L 500 
c1s-1,3-01chloropropene ND yg/L 500 
2-Chloroethyl vinyl ether ND yg/L 2,500 
Bromoform ND yg/L 500 
4-Methyl-2-pentanone ND yg/L 2,500 
2-Hexanone ND yg/L 2,500 
1,1.2,2-Tetrachloroethane ND yg/L 500 
Tetrachloroethene ND yg/L 500 
Toluene ND yg/L 500 
Chlorobenzene ND yg/L 500 
Ethyl benzene — 4,300 yg/L 500 
Styrene ND yg/L 500 
Total xylenes - 27,000 yg/L 500 

ND = Not detected. 

Reported by Approved by 



TOTAL ION CHROHBTQGRflH 
File >0b4^6—33 .6-3*0 . d ̂uV0t»B-01 8BUL fH#y bUL UUfcL 

10000p 

9008) 

8906* 

7008) 

8008) 

8808) 

4000:) 

3008!) 

8080:) 

1000;) 

6 

400 800 1800 1800 8000 8480 8800 3800 • • • • • • 1 • 1 - • - • • • • • • 1 • ' 

• Z11 v i  

•0 

"I"1 ig i2J u 18 e0 88\^4l *6 *8 30' 32' 34 ' 

Data F i le :  >DD460::D3 
Name: GEO 0006-01 20UL 
Misc:  CH#8 5UL QC6E 

Quant  Output  F i le :  ADD460::QT 

Id F i le :  00C4::$$ 
T i t le :  HSL UOLATILES: 60M UOCOL GGMS4 ERCO/ENSECO 
Last  Cal ibrat ion:  880627 12:32 

Operator  ID:  KERY 
Quant  T ime: 880627 18:43 
In jected at :  880627 18:07 ^ F€a IHTERKAL USE 0HLY . 

^f-% Erco V0A GC/A5 Lab 

Previous 52.fP.pl © FFSv 

Ql-CrV-\  
<25& 

D M5\3 T>t>.w 



QUANT REPORT 

Operator  ID:  
Output  F i le :  
Data F i le :  

KERY 
~DD460::QT 
>DD460::D3 

Name: GEO 0008-01 20UL 
Misc:  CH#8 5UL QC6E 

Quant  Rev:  6 Quant  T ime: 
In jected at :  

Di  lu t  ion Factor :  

ID F i le :  U0C4::  
T i t le :  HSL UOLATILES: 60M UOCOL 
Last  Cal ibrat ion:  880627 12:32 

GCMS4 ERCO/ENSECO 

880627 18:43 
880627 18:07 

1 . 0 0 0 0 0  

Compound R.T.  Q ion Area 

1)  »Bromochloromethane 9.66 49.  0 28978 
8)  Acetone 5.23 43.0 66 
9)  Methylene Chlor ide 6.21 84.0 20323 

14)  D4-1,2-Dichloroethane 10.87 65.0 26552 
15)  *1,4-Di f luorobenzene 11.73 114.0 64488 
30)  »D5-Chlorobenzene 17.81 117.0 61518 
31)  D8-T0luene 14.66 100.  0 44609 
33)  Toluene 14.83 92.0 115 
37)  Ethylbenzene 18.06 106.0 11822 
38)  Xylene (  m,p )  18.23 106.0 74159 
39)  Xylenes < 0  )  19.14 106.0 20368 
40)  Styrene 19.14 104.0 815 
42)  Bromof luorobenzene CBFB) 20.53 95.0 39392 

Cone Un i  ts 

50.00 UG/L 100 
.-79- t )G/LPiMt. j .  10 0 

#5 .62)  UG/L 
51.65 UG/H03 
50.00 UG/L 
50.00 UG/L 
50.21 UG/L \o£> 

-13 UG/L^wbi— 
)UG/L 
vUG/L 

18 JUG/L 
. .54 UG/L 0 0 

43.39 UG/L tl 85 

94 
91 

100 
10 0 
91 
94 
94 
86 
94 

*  Compound is  ISTD fvAr 



I 
0 
1 
I 
I 
II 
H 
I 

Quant Output  F i les /XDD460::QT 

Quant  ID F i le !  0QC4::$$ 
Last  Cal ibrat ion:  860627 12:32 

Compound No:  9 

•

Compound Name: Methylene Chlor ide 
Scan Number:  568 
Retent ion Time: 6.21 mini  
Quant  Ion:  84.0 

OArea:  20323 
Concentrat ion:  39.62 UG/L 
q-value:  94 

I 
n 

\ 

I 
! 
II -

REFERENCE STANDARD SPECTRUM scan 
5.9? mi File >B|il 

Bpk fib 129 30 
VOB IBB PPB 5TD 5HL CH#4 SUL 01 BL 

0.000 > 
49 
/ 

41 44 
' O 

51 
/ 

84 / 86 

, U' 'U1 Vt "dg 1 'ds'1 'M 1 'ds' 1 'U f W 1 'de 84 I  

>-188 

SAMPLE SPECTRUM <BACK8R0UND SUBTRACTED? 
BED BUUU-U1 CH#8 SUL DCtE 

78 
X 

1W$$ 

4884 

8 

49 

41 
4+ 

47 51 

•L 

®4 86 1-188 

U 1 'ft ' 52 "dd "dd 1 'U'' ds 'H 1 yU "de" 'U 1 *4a 

82 / -fr I  L0 

SAMPLE SPECTRUM (UNALTERED) 
BEO 8008-01 SBUL ' CH*B bUL tiUtL 

78 
\ 

Tsra 

4884 

8 

49 
/ 

41 47 

84 
51 

Ln 

86 

[ l  ' 4 4  ' '-4s ^ dg'1 'ds 1 'de 1 '^ " d s ' 1  1  ' d e  
82 
/ 
-t-

hl08 

L0 
is 

I 
H 
ffl 

Data F i le :  >DD460::D3 
Name: GEO 0008-01 20UL 
Misc:  CH#8 5UL QC6E 
Quant  T ime: 880627 18:43 
In jected at :  880627 18:07 



REFERENCE STRNORRD SPECTRUM 
VOR IBB PPB STU BHL CH#4 BUL ClC BE" H 2lC.ll mi 

1-100 

107 
10000) 

39 
/ 

*4^ 

50 ®1 63 « 

60 TiT 

77 69 s 
801" §0 

91 

103 106 

100 110 
SAMPLE SPECTRUM (BACKGROUND SUBTRACTED) 

CH#8 BUL &C6E 

91 

ir BEO BBB8-B1 |C.06 

500< 

0Ji 
39 
/ 

4Q 

50 51 63 65 

60 7z 

74 
4-4 

77 09 
\ 

I-10O 

103 i?6 117 VO /  

^0' ' '90 ' 100 110 
0 

SAMPLE SPECTRUM (UNALTERED) 
GEO 0008-01 SOUL CH#8 BUL ttCtfc. 

91 
llCJn6 Vl 

1-100 

iji-* ium 

500< 

0> 
39 50 65 51 63 

\ /  
' A 1 '  '  '  60 '  '1*  

74 
77 09 

\ 
103 1/06 117 

90 iW'iii 0 

Data F i le :  >DD460::D3 
Name: GEO 0008-01 20UL 
Misc:  CH#8 5UL QC6E 
Quant  T ime: 880627 18:43 
In jected at :  880627 18:07 j 

Compound No:  37 
Compound Name: Ethylbenzene 
Scan Number:  1741 
Retent ion Time: 18.06 min.  
Quant  Ion:  106.0 
Area:  11822 
Concentrat ion:  17.41 UG/L 
q-value:  94 

Quant  Output  F i le :  'VDD460: :QT 

Quant  ID F i le :  >J0C4::$$ 
Last  Cal ibrat ion:  880627 12:32 

V> &*o 



REFERENCE STANDARD SPECTRUM 
CR#4 5UL QC BE iVM ill 

4000-) 
39 
/ 

von 100 PPB STd BHL" 
91 

106 

j., jr.#, .^e, 

51 77 

-100 

jjji 

207 

100 ' ' 120' ' ' i'40 ' ' l'60 ' ' 100 ' ' 200" 

SAMPLE SPECTRUM <BRCKSROUND SUBTRACTED) 
CH#8 5UL QC6E 

1-100 

"BTU-0-008-01 |0UL 

91 

2000) 

75 

51 65 77 

\ \ \ 

11"- 6 0 ^  

106 

Xx 100 • 1S0 ' 1'40 ' l'68 ' 100 • 200 

SAMPLE SPECTRUM (UNALTERED) 
CH#B BUL UCfcL nmw 

1-100 

File l>DQ4fc0 
Bpk Ab 29520 

2000) 51 65 77 

75 1 . ."i*V *r'*i 

GEO 0005-01 20UL 

91 

106 

117 

66 Xi 
100 ' 120 ' ' l'40 ' ' l'60 ' ' 100 ' ' 200 

>-0 

Data F i le :  >DD460::D3 Quant  Output  F i le :  ^00460: :QT 
Name: GEO 0008-01 20UL 
Misc:  CH#8 5UL QC6E 
Quant  T ime: 88062718:43 Quant  ID F i le :  U0C4::$*  
In jected at :  880627 18:07 Las^fc Cal ibrat ion:  880627 12:32 

Compound No:  38 
Compound Name: Xylene (  m,p )  
Scan Number:  1758 
Retent ion Time: 18.23 min.  
Quant  Ion:  106.0 
Area:  74159 
Concentrat ion:  82.10 UGVL 
q-value:  86 

p-ls&Q I 



REFERENCE STANDARD SPECTRUM 
VDB IBB PFB STP BHL CH*4 bUL SC BL "zm*1 

5000) 

91 f  
106 

I 
39 45 51 

65 
58 \ 

77 ^78 89 

i  

-100 

SAMPLE SPECTRUM {BACKGROUND SUBTRACTED) 
"GEO 0008-01 |-- CH#8 BUL UC6E 

91 

5004 

0 
39 

40* 

51 

Te 

65 

4 
77 79 89 

W l ' ^ ' W  100 

106 i-100 

44I 
SAMPLE SPECTRUM (UNALTERED) 
File >00460 GEO 0005-01 20UL 
Bpfc Ab 8646 

CH#S BUL tldtL 

91 

5004 

0 

ll'.tS til 

100 
i 106 

39 51 

• • 'jjf' • • 1 

65 77 79 89 

. .  • •  i * l ^ |  • •  •  . . . .  . 1  | T l  i K j .  m  1  ™JL 

Data F i le !  )DD460: :D3 
Name: GEO 0008-01 20UL 
Misc:  CH#8 5UL QC6E 
Quant  T ime: 880627 18:43 
In jected at :  880627 18:07 

Quant  Output  F i le :  ADD460::QT 

Quant  ID F i le :  UQC4::$$ 
Last  Cal ibrat ion:  880627 12:32 

Compound No:  39 
Compound Name: Xylenes (  o )  
Scan Number:  1848 
Retent  ion"  T ime: 19.14- min.  
Quant  Ion:  106.0 
Area:  20368 
Concentrat ion:  29.18 UGV'L 
q-value".  94 

XTV -  / 



-XTNAME: Geo/31 (R)P: (7/14) 11 
Enseoo 

Client Name: 
Client 10: 

Laboratory ID: 
Matrix: 

Authorized: 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

GeoEna1neer1nq. 

0200-2 

0008-02 

Aoueous 

Inc. 

06/21/88 

Sampled: 
Prepared: 

06/20/88 
06/29/88 

Received: 
Analyzed: 

06/21/88 
06/29/88 

Report1ng 
Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-D1chloroethene 
1.1-D1chloroethane 
trans-1,2-01chloroethene 
Chloroform 
1.2-01chloroethane 
2-Butanone 
1.1.1-Tr1chloroethane 
Carbon tetrachloride 
Vinyl acetate 
BromOdlchloromethane 
l,2-D1chloropropane 
trans-1,3-D1chloropropene 
Trlchloroethene 
01bromochloromethane 
1.1.2-Tr1chloroethane 
Benzene 
c1s—19 3—D1chloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes — 

Result Units Limit 

ND yg/L 250 
NO yg/L 250 

! ND yg/L 250 
NO yg/L 250 

" ND yg/L 250 
ND yg/L 1,300 
ND yg/L 100 
ND yg/L 100 
NO yg/L 100 
NO yg/L 100 
NO yg/L 100 
NO yg/L 100 
NO yg/L 500 
ND yg/L 100 
ND yg/L 100 
ND yg/L 500 
NO yg/L 100 
ND yg/L 100 
ND yg/L 100 
ND yg/L 100 
ND yg/L 100 
ND yg/L 100 
ND yg/L 100 
NO yg/L 100 
ND yg/L 500 
ND yg/L 100 

; ND yg/L 500 
; NO yg/L 500 

ND yg/L 100 
ND yg/L 100 
ND yg/L 100 
ND yg/L 100 

- 100 yg/L 100 
ND yg/L 100 

3,600 yg/L 100 

NO a Not detected. 

Reported by LAL THL Approved by I L / F L R L  



0 

TOTfiL. I OH CHROHOTOORfiH 
Kill ricAF 

2000 
Tile >8835 35.0-260.0 anu. £F0 6668-02 16601. CH»i 

TIC 

140000-

120000-

100000-1 

36060-

60000-

40888 

20060-

- 4?* - - • 

J 

1200 I  . . .  i  . . .  I  lW. • . 

<0 

LU 
;V 

, ... .... ... . . , . , . . J -ir-f i-|' • -J- .-j—t- r .-) T j- . -f- ,-, 
1 4 ' 0 12 16 20 24 28 32 36 40 44 

Data F i  In!  >RR33::D3 Quant  Output  F i le :  ^0035:  tZZ 
Nff lms:  RFn onnR-n' /» 1r in1.1 i .  
Mi  an :  51IL QDSF 

Id  F i le :  UOAID2: :8  8  
T i t l e :  H R I  U O I .  A T  1 1  F S :  R F T 1  * ! S P 1  n n n :  4 5 - 2 2 n | B H / M  1 N :  R O M S  U 2 :  E . W C n / F N S H C n  
I  eat  Cal ibrat ion:  R811A29 1 2 :  05 

* 

Operatnr  ID:  KFRY 
Quant Time: RRn629 19:35 
I n j e c t e d  a t :  R R 0 6 2 9  1 R : 4 9  

FOR IKTERMAL USE 0?-LV 
Erco VGA GC/M3 Lcb 

Previous !T:;;^ Gr r." I 

Previous!" i:: " : 7.?3>o5"~-3 

-? Vo -
Major cc 

exuraco 

"..5".' 

a . — . •  .  
- • 

I n •? r- ft 5 *"•*- 7 .'A f" * 1 • -j . w' 1 C', .1 k k..» 

Initial2^^,. 



QUANT RTPUPT 

Opera to r  ID !  KRRY 
Outpu t  F i l e :  ^RR33: :77  
Da ta  F i le :  >RB33: :D3  
Name:  RFO 0t inR-n9 in01J I .  
M ian :  CH#1 51JL  QCf tF  

Quant  Rev :  f t  Qnan t  T1  me:  
1n  ien ted  a t :  

D i lu t ion  Far tn r :  

RRI I699  19 :35  
BW0f t99  1H:49 

i .rinnno 
yp t̂src? 

ID  F i le :  U0ATD9: :#8  
T i t l e :  HSL UOI .  AT  I I  FS:  RFT1 XSP1 000  :  45-990HH/M 1N:  GCMS U9 :  FRCn/RNSRCQ 
Las t  Ca l ib ra t ion :  RRnft99 19:05 

Compound R .  T. Q i  on Area  Cone L in  i  t  a  n  
t 

10.1 0 49. 0 1R55RR 5n. 00 t IU/1 1 00 
19.R5 ft5. 0 ?ni590 49. 34 ur-i/t. 95 
9 0.44 114.0 517779 50. no 1IR/L. 1 Oil 
95.95 117. 0 495947 50.00 UG/L 73 
94. 07 100.0 33311.4 49.8ft UG/L 100 97 
97.99 106. 0 99 03 fT,9?) UG/L 99 
31 .54 1 0 6 . 0  374956 UG/L. 99 
39 . ft 0 1 06. 0 4RR19 V8_.  RRy 1 UG/L R9 
99 .  81 95. 0 33R191 59. 00 UG/L 10>f 96 

1 ) 
14)  
15)  
30) 
3f t )  
3R )  
39 )  
41  )  
49)  

•RromnchIo rome thane  
D4-1 ,2 -D inh lo roe thane  

*1  ,4 -D i  f Iun rnhenTene 
•D5-Ch ln robenTene 

Df l -To1uene  
F thy1henrene  
Xy lene  (  m )  
Xy lenes  (  o  p  )  
Rromnf1uorohenyene  CRFR)  

*  Compound i a  1STD y\  

- 2Jf f  o  d  



REFERENCE STfiHBfiRI) SFECTRUH 
Filo >0581 VOfl 60rPB 5ML 6 
Bpk fib 72184 

88668-1 

40000-

8FT 13SP1080 4S-220®8'MIN Scan 1025 
26.95 air.. 

91 
180 

99 
/ 

+4+ 

44 
/ 

51 
J 55 

40 
<i I  i11 r+f 

66 
4+ h f l l l  r+ 

68 

65 77 .y 
89 
\ 

1111111 
78 

i> If 111 h 11111 it i ? i 
88 98 188 

106 

SfiMPLE SPECTRUM (BfiCR'SROUHD SUBTRfiCTEP) 
Fil® >8833 
Bpk fib 24S3 

tt-U 0088-02 108UL 
SUB 

|CH*1 bUL.UC6F 5c an 1362 
29 rain. 

2000 

91 r  

39 
/ 45 

/ 
51 
r 

67 
/ 

65 

• i 11111111111 
48 58 

. H .ff. I I •« 1.1 
68 

II II | I 
70 

77  ̂ J« 09 

iii iii rT •p1 
86 

nil i i 
96 

-100 

166 • 

11 1  |  •  1 1  I  1 1  i l l  |  
186 

rrir 

SflMPLF SPFCTRIIW ftlMfll TFRFIU 
File >8833 
Bpk fib 3199 

CEO 8008-82 10OUL CH«1 6UL QC6F Scan 1362 
27.29 rain. 

44 

2806-
40 

J  i f .  I  ' Trj-iri 
46 

91 
/ 

51 
/ 

' '  1  " 
50 

00 
/ 

• ni> -«-r j » r I »• 
60 

65 77 78 

\ \X I I It I I 11 
TI r j  TI T T 'j m  » j i t i • riTin-j-n-n | • 

70 90 

106 

.1 

188 

Data  Fi In :  >RR33:  :D3  
Nama: RFO nnflR-D? innill 
Mian :  CH$1.  5111 .  QCAF 
quan t  T ima:  Rf l (1<i1i?9 19 :35  
I  n  ja r ta r t  a t :  R8I1A99 1R:49  

rnmnonnd Nn: 3R 
Cnmpnunr l  Nama:  E thy lhenrana  
Rcsn Numhar: 1369 
Rat  an t  i nn  T ima:  97 .29  mi r i .  
Quan t  Inn :  HIA .O 
Area :  99113  
Concen t  ra t inn :  1 .99  l l lR / l .  
q -va lua :  99  

Quant  Ou tpu t  F i l e :  ' "R833 :  :  72  

Quant  ID  F i le :  u r iA in2 : :8® 
Last Calibration: 9Rri699 TP" s fl®> 



REFERENCE STBKBBRB SPECTRUM 
File >0581 VOA 
Bpk Bb 39672 

S0PPB 5ML 6 

91 
480edH 

39 M 77 

C ' \ X ifll| n ̂ l1/- , itfTf j 
40 

"r 60 
i—1 

80 

6FT 1V.SP1066 4S-220®0'MIN Scan 1107 
30.95 ain. 

-100 

106 

jjfu i—r 
100 

T—T" 
120 

'  i  i  I  i  I  
148 160 188 '  I  • 288 

SAMPLE SPECTRUM (BBCK6R0UHD SUBTRACTER) 
File >6833 
Bpk Bb 3CG0O 

48688-

- 39 

LEU 8008-02 108UL 
SUB 

91 

0-

6E 
v 

t-
40 

-h 
N 

77 

68 
H1 i 'i"*H '""T 

106 
. 107 
\y  

LH#1 feUL UL°6> 

88 T~Tl0t T-f r  
148 

t—r 

5 c an 1583 
31.54 nin. 

•188 

i  I  '  
188 

• I ' 286 
SBMPI F SPECTRUM fUNBI TFRFB1 
File >8333 
Rpk Bh 38688 

48000-

39 65 
V 

GEO 8008-82 100UL 

91 

106 

iCM*1 EUL QC6F Scan 1S33 
31 .84 nin. 

• 

207 
V. 

-100 

Data  F i  1b: >8833:  :0 "?  
Nama:  RFO ( lOOR-O? 111(1111  
Mian: CH*1 5L1L QC6F 
Quant  T ima:  RR0679 19 :3 '?  
In jec to r !  a t :  H80679 18 :49  

Compound Nn :  39 
Compound Nama:  Xy lane  (  m )  
Scan  Numhar :  T5R"?  
Re  ten t  i nn  T ima:  31 .  . "54  m in .  
Quant  Ion :  1  06 .  0  
Area :  '574956  
Concsn t  ra t  i  on  :  6.5 .16  I IR / l .  
q -va l i iR i  97  

Quant  Ou tpu t  F i l a :  ^8855 :  :  77  

Quant  10  F i le :  UOAin7 : :8$  
Laa t  Ca l ih ra t ion :  88(1679  17 :05  



REFERENCE STAKDRRD SPECTRUM 
File >8581 VOA 58PPB SML 6 
Bpk Ab 73224 

31 

8FT l'-sSPiede 4S-22888-'HIN Scan 1222 
31.82 a in. 

-108 
5000P 

39 SI 77 

Jffifi m if^fn• pH' i "i'fy in"(i'i M'1̂  i i i • i I' I  

186 
20? 

40 68 88 188 128 
• I • I >1 " I 

148 168 1( 
"T >0 

288 

SAMPLE SPECTRUM (BACKGROUND SUBTRACTED) 
File >8833 
Bpk Ab SO: 

UbU 0000-02 100UL :L'H«1 bUL UCbt 
SUB 

91 
4888-1 

81 6S 

48 

??  

' I " I r-i 68 88 «*V 

106 

Scan 1638 
32.CO min. 

-100 

187 

1( 'lie ' W 'lie ' 'tie "1~2?8r 

SflMPI F SPFCTRIIM (UMAl TFRFD1 
Flic >8833 
Bpk Ah 4486 

CEO 8888-82 188UL CHel EUL 0C6F 

91 

Scan 1638 
32.68 min. 

4800-
44 
/ 

58 

1-100 
106 

J, 
207 
v 

W | -r v . I . ! ". ( -• -| v -jr-r-r~, 'J— 
40 60 88 108 128 140 160 180 200 

>0 

Data  F i les  >RR53: :D"5  
Name : RFO OOOR-O? 1 R0L1I 
Miscs CH*1 •5I.IL QC6F 
Quant  T ime;  R80629 19 :3 l>  
In je r . te r l  a t :  B80699 l f l : 49  

Quant  Ou tpu t  F i l e :  ~8B 33 : :  7 /?  

Quan t  1 0  F i le :  U I I A i n ? : : $ $  
Last Calibration: 8R0699 1.9 Ml1? 

CnmpounH Nn: 41 
Compnunrl Nama: Xylenes ( o , p ) 
Scan  Number :  3  638  
Re ten t ion  T ime:  52 .60  m in .  
Quant  Inn :  106 .0  
Area :  4RR12 
Concen t  ra  t  i  on :  R.8R I1R/ I  
q -va lue :  R9 



XTNAME: Geo/31 (R)P: (7/14) 06 

Enseco 

Client Name: 
Client ID: 

Laboratory ID: 
Matrix: 

Authorized: 

Parameter 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

GeoEnq1neer1nq. Inc. 

0200-3 
0008-03 
Aqueous 
06/21/88 

Sampled: 
Prepared: 

06/20/88 06/21/88 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-D1chloroethene 
1.1-01chloroethane 
trans-1,2-D1chloroethene 
Chloroform 
1.2-01chloroethane 
2-Butanone 
1.1.1-Tr1chloroethane 
Carbon tetrachloride 
Vinyl acetate 
Bromodlchloromethane 
l,2-D1ch1oropropane 
trans-1,3-D1chloropropene 
Tr1chloroethene 
D1bromochloromethane 
1.1.2-Tr1chloroethane 
Benzene 
c1s-1,3-D1chloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

| ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- 3,400 
ND 

22,000 

06/26/88 Analvzed: 06/26/88 

Units 
Reporting 

Limit 

pg/L 500 
pg/L 500 
pg/L 500 
pg/L 500 
pg/L 500 
pg/L 2,500 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 1,000 
pg/L 200 
pg/L 200 
pg/L 1,000 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 1,000 
pg/L 200 
pg/L 1,000 
pg/L 1,000 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 
pg/L 200 

ND = Not detected. 

Reported by / A- Approved by — 



I 
TOTAL ION CHR0HRT06RQH "OTOE (JUL UCfeL LHJ rile >00432 35 .0-320.0<^guVe«e_«>'s 

260000-

240009 

220009 

20000 9 

180009 

160009 

140009 

12000 9 

100009 

8000) 

6000) 

4000) 

2000) 

400 800 ' " 1 1200 -^ee • 2088 , 2480 , 2800 3200 , 

4 l" fjg' iH i'fi" 18 20 tz 24' 26 ie' de 32' 34 

Data F i les >DD432::L2 
Name: GEO 0008-03 5 0UL 
d isc:  5UL QC6E CH3 

Quant  Output  F i le :  /SDD432::QT 

Id  F i le :  U0C4::$$ 
T i t le :  HSL UOLATILES: 60M UOCQL GCMS4 ERCO/ENSECO 
Last  Cal ibrat ion:  880627 12:04 

Operator  ID:  KERY 
Quant  T ime: 880627 12:14 
In jected at :  880626 16:18 

0 

FOR INTERNAL USE ONLY 
Erco V0A GC/MS Lab 

Previous sample FRM E r c o  I D .  
M?3sr ccr.trnincnts 
'Previous !•/ in cfcasbcr Erco ID. 
H?.jor qor.tarr.in-ar.ts __— 
Carryover? Yes, If yes, what? 
I.S. z-rA surrogate areas checked 
IivLxrjra t i en cl-'cked 
Spectra checked. 
All peaks accounted for? Yes No 
If no, nxoer of unknnaais 
DiU'tira vector Calculations checked. 
B1 

Extracison weight 
.  * t  
: # * 

Contain nants 
LCSQ FP.N 

Date_ 
Date 

S2S 

blank FkM 
I  Tl t  i r  I  > w  — 

I 



QUANT REPORT 

Operator  ID:  KERY ' 
Output  F i le :  ^DD432: :QT 
Data F i le :  >DD432::L2 
Name: GEO 0008-03 50UL 
Misc:  5UL QC6E CH3 

ID F i le :  U0C4::$$ 
T i t le :  HSL UOLATILES: 60M UOCOL 
Last  Cal ibrat ion:  880627 12:04 

Compound 

Quant  Rev:  6 Quant  T ime: 
In jected at :  

Di lut ion Factor :  

GCMS4 ERCO/ENSECO 

R.T.  Scan# Area 

880627 12:14 
880626 16:18 

1 .  0 0 0 0 0  

Cone Un i  ts 

1)  *Bromochloromethane 9*66 
6)  <^1,1-Dich loroethene 5.07 
9)  Methylene Chlor ide 6.20 

14) D4-1,2-Dichloroethane 10.86 
15) *1,4-Di  f  luorobenzene 11.73 
2 0 )  -  B e n z e n e  " 7  1 0 * 9 3  
21) -  Tr ' ich Loroethene) 0 JL^ 12 .17 
30) »D5-Chlorobenzene 17.82 
31) D8-Toluene 14.66 
33) ^Toluene .  .  14.84 
36) -©ChJ^-retrS^iz jane u-»Lr 17.  89 
37)  Ethylbenzene (1 .  18.07 
38) Xylene (  m,p )  18.24 
39) Xylenes (  o )  19.15 
40) Styrene 19.15 
42) Bromof luorobenzene (BFB) 20.53 

*  Compound is  ISTD 

910 37352 50.00 UG/L 100 
455 376 ..A2-
567 78 . - t3- 60 

1029 31813 50.77 UG/L to |  90 
1115 82057 50JU) UG/L 100 
1035 4457 <2.23 XlG/L 10 0 
1158 1933 dTTg ) ,UG/L 81 
1717 71196 50.00 UG/L 100 
1405 53703 51.56 UG/L 1 £>3 96 
1422 493 -Herel^i)u98 
1724 3207 >UG/L 82 
1742 25205 (53. 9S >jJG/L 97 
1759 191121 (192.4^ \UG/L 89 
1849 25454 V28 .83 'UG/L 96 
1849 1261 • /fr -UG-^LE^^lOO 
1985 46099 43.59 UG/L il 83 



REFERENCE STANDARO SPECTRUM 
FiIa.Hte^e0 VOfl IBB FPB STB BHL CH*4 BUL ttl! BE 

" 1 91 
/ 

180680 
«i 65 77  78 89 39 45 f1 58 \ \ 

i n ,  > i { ,  • • ul"• M 1 * ! ' •  • < 111^i•'Ji• • • 11»**-J 

P180 

Bpk Ab 

60 w 90 ib'0 

106 

*W-0 

SAMPLE SPECTRUM (BACKGROUND SUBTRACTED) 
BEO 0888-03 OTE SUL &C6E CH3 

91 
T71 File )DB432 

Bpk Ab 17256 SUI 

1000-1 39 44 

TF 
Z. 

51 / 
65 

IF 

77 78 89 

i 

hi 00 

106 
98 

90 
SAMPLE SPECTRUM (UNALTERED) 

EPS 
BED 6008-03—ST0UU 5UL QC6E CH3 scan 1?' B .87 mi 

91 

1608) 39 44 51 
/ 

tfa 

65 77 77 78 89 
4-h 

-100 
106 

98 / 
'lib'0 +++4 

Data F i le :  >DD432::L2 
Name: GEO 0008-03 50UL 
Misc:  5UL QC6E CH3 
Quant  T ime: 880626 16:34 
In jected at :  880626 16:18 

Compound No:  37 
Compound Name: Ethylbenzene 
Scan Number:  1742 
Retent ion Time: 18.07 min.  
Quant  Ion:  106.0 
Area:  23203 
Concentrat ion:  32.51 UG/L 
q-value:  97 

Quant  Output  F i le :  /SDD432::QT 

Quant  ID F i le :  U0C4::$t  
Last  Cal ibrat ion:  880626 12:32 



REFERENCE STANDRRD SPECTRUM 
TTTe VBH IBB PFB STP BHL CH*4 BUL QC BE 

91 

106 

aKH it 
-100 

207 

200 

Bp It Ab 44032 

40000 

0 

39 SI 77 

I. ^ 1r:/,x ^ 
60 80 • lW '  ' i fe® 1*40 ' 160 ' 100 

SAMPLE SPECTRUM <BACK6R0UND SUBTRACTED) 
6E0 BB8U-UU bUUL BUL QC6E CH3 

(-100 

uwmi SUE 18 
91 

5000j) si 65 7? 

• IP'li 
' 

106 

21 
108 117 

100 100 1 1'40 ' "1'60 ' 100 ' '200 
to 

SAMPLE SPECTRUM (UNALTERED) 
SUL DC6E CH9' Scan 17!) 

18.24 mi 

1-100 

61'A m 98 

6000$ 51 65 7? 

|l— uLL 

SKO BBBS-03—50tTE— 

91 
106 

108 117 

i'z ' ier 1 100 ' 100 ' 160 ' 1'60 ' 100 ' 200 
to  

Data F i le :  >DD432::L2 
Name: GEO 0008-03 50UL 
Misc:  5UL QC6E CH3 
Quant  T ime: 880626 16:54 
In jected at :  880626 16:18 

Quant  Output  F i le :  "DD432: :QT 

Quant  ID F i le :  
Last  Cal ibrat ion:  

U0C4::$$ 
880626 12:32 

Compound No:  38 
Compound Name: Xylene 
Scan Number:  1759 

( m, p ) 

Retent ion Time! 
Quant  Ion:  106.  
Area:  191121 
Concent  rat  ion:  
q-value:  89 

18.24 min,  

193.57 UG/L 

0*Z~9-Q ^3 



REFERENCE STANDARD SPECTRUM 
VOfl IBB PPB STD SHL CH#4 BUL DC BE EST5P 

9000) 

91 
/ 

39 
/ 

4+r-
45 
{ 

51 

d 

65 
58 \ ii77 78 

Uttx* ' "W 4^44 W 

89 
X 

' ib'8 

a 

106 

4+IW-0 

h-100 

SAMPLE SPECTRUM (BACKGROUND SUBTRACTED) 
— BED 88(38-83 bUUL BUL QC6E CH3 

SUB 
File >00432 
Bpfc Rb 18811 

1000$ 
39 

40" 

51 6* 

•d •a"'1 "W 

77 79 89 

w 90 

91 

101 
X 
ibe 

-s? r 
4-t-l-L^® 

Ml 

100 

SAMPLE SPECTRUM (UNALTERED) 
File )DU4jj^ BED B8U8-B3 BBUL 
Bpfc Ab 10811 

BUL aC6E CH3 

91 
1000) 

39 /  
4  $r -d 

51 

T5 

65 77 79 89 
X 

90 

181 
X 

" ibe 

iV.tt HI 

-100 

2 

Data F i le :  >DD432::L2 
Name: GEO 0008-03 50UL 
Misc:  5UL QC6E CH3 
Quant  T ime: 880626 16:34 
In jected at :  880626 16:18 

Quant  Output  F i le :  *00432: :QT 

Quant  ID F i le :  Y0C4::$$ 
Last  Cal ibrat ion:  880626 12:32 

Compound No:  39 
Compound Name: Xylenes (  o )  
Scan Number:  1849 
Retent ion Time: 19.15 min.  
Quant  Ion:  106.0 
Area:  25454 
Concentrat  ion:  
q-value:  96 

28.76 UG/L 



XTNAME: Geo/31 (R)P: (7/14) 12 

• — — — Enseco 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

Client Name: GeoEnqlneerlnq. Inc. 

Client ID: 0200-4 L- . . ... . • . 
Laboratory ID: 0008-04 . .. . 

Matrix: Aqueous . Sampled: 06/20/88 Received: 06/21/88 
Authorized: 06/21/88 Prepared: 06/29/88 Analyzed: 06/29/88 

Reporting 
Parameter Result Units Limit 

Chloromethane ND pg/L 5.0 
Bromomethane ND pg/L 5.0 
Vinyl chloride NO pg/L 5.0 
Chloroethane I NO pg/L 5.0 
Methylene chloride 1.8*B pg/L 5.0 
Acetone ND pg/L 25 
Carbon disulfide ND pg/L 2.0 
1,1-Dlchloroethene ND pg/L 2.0 
1.1-01chloroethane ND pg/L 2.0 
trans-l,2-01chloroethene ND pg/L 2.0 
Chloroform ND pg/L 2.0 
1.2-D1chloroethane ND pg/L 2.0 
2-Butanone ND pg/L 10 
1.1.1-Trlchloroethane ND pg/L 2.0 
Carbon tetrachloride ND pg/L 2.0 
Vinyl acetate ND pg/L 10 
Bromodlchloromethane ND pg/L 2.0 
1,2-01chloropropane ND pg/L 2.0 
trans-l,3-D1chloropropene ND pg/L 2.0 
Trlchloroethene ND pg/L 2.0 
Dlbromochloromethane ND pg/L 2.0 
1.1.2-Tr1chloroethane ND pg/L 2.0 
Benzene ND pg/L 2.0 
c1s-l,3-D1chloropropene ND pg/L 2.0 
2-Chloroethyl vinyl ether ND pg/L 10 
Bromoform ND pg/L 2.0 
4-Methyl-2-pentanone ND pg/L 10 
2-Hexanone ND pg/L 10 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene ND pg/L 2.0 
Toluene ND pg/L 2.0 
Chlorobenzene ND pg/L 2.0 
Ethyl benzene ND pg/L 2.0 
Styrene ND pg/L 2.0 
Total xylenes ND pg/L 2.0 

*Trace concentrations detected below the reporting limit. 
B = Analyte also detected 1n Erco blank. 
ND = Not detected. 

Reported by Approved by 



'OTflL IOH CHROMfiTOeRSM 
File >6531 35.0-269.6 aau. 6F0 6868-84 SUL CH«9 Bl.iL C0.6F 

ill 

248308-J 

283888^ 

Je3 16888 

126688-j 

88000^ 

i  43B8IM 

0-J 7TTT7 

1200 1600 2008 

a - ' t  \ '^9"l^4y 20* 32 
T-J -.-I . ,-r-f . , 
36 40 44 

Data F i  1 a :  >RRM::0? 
Nama: RFO finnR-04 5 Ml, 
Mi sr: CH#9 5 III. QHAF 

IJuant  Output  F i la :  "-HR31 ;  :  77 

I r t  F i la :  UOAI OS>: ;  8 8 
T i t  I  a :  HSI uni  AT1I  FSiRFTIXRPl nnn:4 '?-?5,0gH/ 'MIN:Rr.MS US' :  FRCrVFNRFm 
Inst P.n 1 i hr n t i nn ! HRI1699 „ 

Opnrstnr  10:  KFRY 
Quar i t  T i f f i f t !  RRf lA79 17:47 
In jnr . tnd at :  8Rf l r t?9 17:  t i l  ^ 

v ' l F F * U b E  U : - . L i r  V ,  

W ;  f c .  

r l  — r ; f1  
M r. *• • 

CO;;-.-

JR IKIE^SI Ub t 

ERCO VOA <&;/&» LSJJ 

O £?'•  

3u5~ : -£ 
ccr  

i.-C; • '  r  V?G v • 

i . ' j . 'c .ns? 

Gr .e - t r c  C I : - -

J. 

AH peaks 
I f  nc,  nur- '  

LIS F=v-.!.jSs&iq-~—-
Ext i  ocv -0- ;  • .  • 
•/. z __ . ,— 
Kibo^no-; u»«bK l*.«% 
Initial 

"??J8. . . "  



QI.IANT RFPflRT 

nnnmtnr ID:  KFRY Quant :  Raw! 6 fJuant  T i  ma: RH0679 17:47 
Output  F i le :  ARR3l : :77 In jeotar l  a t :  BR0679 17:01 
Data F i la :  >RR31::D3 Di lut ion Farstnr :  1  .1)000(1 
Nama: RFO OOOR-04 5MI 
Misn: CH#9 5111. RC6F 

i! 

ID F i le :  unAlR7: :  88 
T i t le :  HRI Uni  ATI I  FR:RFT1XRP1 000:45-770f f lH/MIN:RDMR U7 :  FROO/FNFiFnO 
l .ast  Oal ihrat inn:  RR0679 17:05 

Compound R.T. R ion Area Cnnr. Unite 

1)  «Rpomnnh1npomethane 
6)  Methylene Chlnpi r te 

14)  D4-1 ,7-Dioh 1npnethane 
15)  »1,4-Di  f  1 i inpnhenrene 
50)  «D5-nhIopnhenrene 
36) DR-Tnluene 
47)  Rpomnf lueiPohnnTftnn (RFR) 

1 0.14 49.  0 177717 5 0.00 L11471. 1  0 0 
6.R5 R4.  0 7R07 C£B> LIR7L 51 

17.R5 65.  0 1913B4 4R .  94 ui;/t if 93 
7 0.47 114.  0 535409 5 0.0 0 IIG7L 1 0 0 
75.75 117.0 4719117 50.  Oi l  1IR/I 71 
74.  07 10 0.0 33R069 51 .  09 111471 loi 99 
79.R? 95 .  0 336469 57.75 IIR71 10+ 97 

•» Cnmnnunrl i« 1STD Mf 



REFERENCE STflKBfiRB SPECTRUM 
Fiie >0581 VOfi 66PPB 5Mi. 6 
Epic fib 45324 

49 

8FT lUPieee 45^22008'MIN Scan 195 
6 .43  Bin.  

46666-
37 48 <4 \f 

fn 7 'l 

51 J 72 

;  i  I 1 1 I  I  I  |  I  )  M  I  i  1  I I  I  I  I  I  .  . .  -  -
40 44 48 52 56 60 64 68 72 76 80 64 68 

84 
/ 86 

82 I / 

-108 

i I i I i I I I ' I M i I i I • I i I ' U 

SBHPLE SPECTRUM (BfiCKSROUHD SUBTRfiCTEBi 
File >6031 
Dpk fib 1033 

CtU 0008-04 bRL 
SUE 

GH«9 bUL UCfet Scan 299 
C . 0 5  B i n .  

1000-

43 f 

48 
/  

04 
/ 

-180 
51 

f 

80 

u nr® 1 1 1  > i  1 1  i  M i  1 1  *  1 1  i  1 1  '  i  •  i  'i i '.i ' i i' i 1 i • i 11 1 i' i • t' 1 ' I ' i" 
40 44 48 52 56 66 64 68 t e. 16 86 84 88 

SBMP1 F SPFCTRUM fllNPI TFRFTI1 
File >8831 
Rpk fih 3384 

geo eess-ei bkl CH«9 SUE 0G6F Scan 299 
6.85 min.  

44 
/ K06 

2000-i 49 
40 47 { 51 
I  . . .  . I (.... . 

! Ve*' 4V 1 Ve' ' 52'' "sV1 V< 

84 86 r r-,  r  ,  y.-f } - f | " .  j  ry  • f *  
52 " 56 60 64 68 72 76 80 84 88 

Rata F i la :  >RR?1::03 
Nama: RFfl OOnR-ll-a 5MI 
Mian: PH$9 51IL OCP.F 
Quant  T i  ma :  RRII429 17:47 
In iantar l  a t :  f lR0f t79 1.7:01 

Quant  Ontpnt  F i la :  ^Rf l^ l : :77 

Quant  10 F i la :  UI" l f t IO?: :* f  
last  Calrhrat inn:  BR0AV9 17:05 

nnmpnnnrl Nn: 
rnmpni inr l  Nama! 
Sr .sn Nnmhar:  

MethyIena 
299 

f !h  1  nr  i r ta  

Ratant  inn T i  ma :  
Quant  Inn:  R4.  
Araa:  7R02 
Honran t  rat  i  on:  
q—valna:  "*1 

0 
6 .  R5 min,  

1 . 7R LIR/I 

"  f "  



XTNAME: Geo/31 (R)P: (7/14) 13 

Enseco 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

GeoEnqlneerlnq. Inc. 
0200-5 
0008-05 
Aqueous 
06/21/88 

Client Name 
Client ID 

L&boratory ID 
Matrix 

Authorized 

Parameter Result 

Chloromethane ND 
Bromomethane ND 
Vinyl chloride 1 ND 
Chloroethane ND 
Methylene chloride 2.0*B 
Acetone ND 
Carbon disulfide ND 
l,l-D1chloroethene ND 
1.1-Dlchloroethane ND 
trans-l,2-D1chloroethene ND 
Chloroform ND 
1.2-01chloroethane ND 
2-Butanone ND 
1.1.1-Tr1chloroethane ND 
Carbon tetrachloride ND 
Vinyl acetate ND 
Bromodlchloromethane ND 
l,2-D1chloropropane ND 
trans-l,3-D1chloropropene ND 
Trlchloroethene ND 
Dlbromochloromethane ND 
1.1.2-Tr1chloroethane ND 
Benzene ND 
c1s-l,3-D1chloropropene ND 
2-Chloroethyl vinyl ether ND 
Bromoform ND 
4-Methyl-2-pentanone ND 
2-Hexanone ND 
1,1,2,2-Tetrachloroethane ND 
Tetrachloroethene ND 
Toluene ND 
Chlorobenzene ND 
Ethyl benzene ND 
Styrene ND 
Total xylenes ND 

Sampled: 06/20/88 
Prepared: 06/29/88 

*Trace concentrations detected below the reporting limit. 
B » Analyte also detected 1n Erco blank. 
ND a Not detected. 

Received: 
Analyzed: 

06/21/88 
06/29/88 

Units 

yg/ 
yg/ 
yg/ 
yg / 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 
yg/ 

Reporting 
Limit 

5.0 
5.0 
5.0 
5.0 
5.0 

25 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

10 
2.0 
2.0 

10 
2.0 
2.0 
2.0 
2.0 
2.0 
2 
2 
2 

10 
2.0 

10 
10 
2.0 
2.0 
2 
2 
2 
2 

,0 
.0 
> 0  

0 
0 
0 
0 

2.0 

Reported by Ljc Approved by yb— 

/ 



TOTPL IOM CHR0MRT0PR8M 
"ScST Fi le  >6632 35.0-26®.6 snu.  GTO P008r0& CH«18 5UL TIC 

4SS00&-j-

1 
30000IH 

000 

n 
_A_ 

12.00 • '  • 16.00 

M 

LJ l_JL 

2000 i  i  i  i  i  i  I  i  

. . . r-|- .-I . | i-| . | > | | | • T * !"* 
4 0 12 16 20 24 20 

•  i  '  f  '~t~' 
32 36 

, ~J~. | T T 
40 44 

Rata F i les >8839:  s D"6 Quant  Output  F i le :  ~RR39ssZZ 
Name: GEO OnOR-IT? «>MI 
Mi sr.: CH#1 fT «5III QC*F 

I d  F i I r s  U O A I O ? : : 8 «  
T i t l e s  H R l .  U O I  A T  I I .  F S s  R F T 1  f c S P I  n n n r 4 5 - 9 9 0 f f l H / M l N s R O M S  U 9  s  F R H O / ' F N R F C n  
Last  Cal ibrat ions 88H699 19:  f l5  

Operator  !Os KFRY 
Quant  T i  ma s 880699 1RS41 
Tnjaotar l  a ts RRPI699 17s56 

 ̂Ft..:;; l v — i-."-..-v- .---'J i 
E< •-  '  

: TD-L- - --- OQQR-oy 

\ . : / ' :  

. . . . . .  :  

( i . • 

V .' i v- -• 

? -v 



f,lllANT RFPCIRT 

Opera tor  TO:  KFRV 
o i i tpu t  F i le . :  "RR39: :  7?  
Hf l ta  F i le !  >RR3?: :03  
Name:  GFO 0nnR-n«5 5MI  
M ine:  CH#1 0  5111. .  OC6F 

F luent  Rev :  f i t  Qnent  J imp:  
I  n je r te r l  a t  :  

0 i ln t  inn  Factor :  

8H0699 1H:4T 
BRIJ629 17 :5  f t  

l .  n n  i i  i i  n  

I D  F i l e :  U H A 1 0 9 : : $ *  
Ti t le :  HRI .  URI  A T  U FS:  RFT1 XSP1 000 :  45-990HH/m N:  KOMS U9 :  FRCn/FNKFCO 
I  aat  Ca l ib ra t ion :  RR0629 1.2 :115 

Compound R.T.  Q ion  Ar  «a  Conn Un i t a 

1 ) 
f i t  )  

14)  
15)  
311)  
3?)  
35 )  
3  f i t  )  
4?)  

•Brnmnnh1nrnmathann 
Methy lene Ch lor ide  
04-1  ,9 -D i r .h lo rnnthBnf l  

*  1}4-0 i f1  nornhenrsne 
«05- r .h lnmhanyana 6 

To luene » 
OR-Tn1 nana 
Rromof  l i in rohanTane.  (HFR)  

1 11. 1 3 49. 0 175759 50 . 0 0 IIN/I 111II 
IS.RA R4. 11 R 5 0 A  <^9^) 1 IN/I 94 

1 9 . R  fi> A 5 .  0  1 9 0 3 9 7  497^3 UK/I R9 99 
9 0 . 4 3  1 1 4 . 0  5 0 5 8 R 7  5  0 . 0 0  UK/L 1 on 
9 5 . 2  f i t  1 1 7 . 0  389494 5 J. 0 0 UK/1 71 
25Ki"A 4 3 .  0  1 9 3 R  1.IK/I 93 
9 4 . 9 7  9 9 .  0  111R1 • I IK/ &<*&<_ 61 
9 4 .  0 6  1 0 0 . 0  3 1 3 9 4 9  51 . 4n IlK/l. 103 9fl 
9 9 . 8 9  9 5 .  0  3051411 51 . 39 IIK/I to3 94 

•  Comnnund i«  ISTO kA. 

Q-yCrO -'S 



REFERENCE STRNBflRB SPECTRUM 
File >8581 VOfl S8PPB 5HL 6 
Bpk fib 45824 

48 

8FT i'<;SPi000 45-22006'MIN Seen 195 

48688-

37 ;<> « y 

£ 
81 72 

\ 
r-r-I  I  1 f 11  I  '  I  •  I  I  •  I '  I  '  I  '  I  1  I  1  I  '  '  

48 44 48 52 55 68 64 68 

82 

\ i  l  i  I  i  l  i  I  '  

64 
/  86 

-186 

H-t-r® 
76 66 84 So 

SAMPLE SPECTRUM IBfiCKSBOUHB SUBTRBCTEB) 
File >8832 
Bpk fib 11C3 

ULU 080«-Bb bflL LHO10 bUL UUbK 
SUB 

Scan 362 
C.8C eir.. 

40 
/ 

1066-

X 

48 
./ 

47 
/ 

84 
/ -188 

51 

I 

86 
•  

i  |  I  I  i  I  i  M  M  I  '  I  1  I  1  I  '  I  1  I  '  I  ' - I  1  I  •  I  1  I  ' - M  I  ' J , ' I ' I ' I M. . 
40 44 48 52 56 68 64 68: 72 76 86 84 68 

RBMPI.F SPFCTPUM MINAI TFRFIU 
File >8832 
Bpk Ah 3418 

CEO 8388-85 EML CH«18 EUL QC6F Scan 382 
6.86 m1n. 

2000-

44 
/ 

49 
48 47 ./ 51 
f / ^ ,  .  I  < •  | 1 4  |  •  ( T - r i - r r i - r y T p - ,  .  | "  .  .  

40 44 48 52 56 68 64 68 72 

84 CC 

TrTT'^ ' i  
i r 

1-188 

88 84T| V8 

Data F i le*  >ft f i37:  :D"5  Qu«nt  nu tp i . i t  F i le :  ~88 39: :77 
Name:  RFG GnOR-n«5 5MI .  
M ien:  CH#1 f )  5 I1L  QC6F 
Quant  T ime:  8811629 1R:41 Quant  I I )  F i le :  UnAin?: :S8 
In je r te r l  a t :  RR0629 17:  *6 t .ae t  Ca l ib ra t ion :  RRIM99 1?:n5 

Compound Nn:  A 
Compound Name:  Methy lene Ch lor ide  
Sran Nnmher :  3f l? 
Retent ion Time: 6.86 mm. 
Qi tant  Tnn:  R4.  f l  
A rea:  R506 
Conrent ra t ion :  1 .96 l lR / l  
q -va lue:  24 

-5 

II 

I 



XTNAME: Geo/31 (R)P: (7/14) 09 

Enseco 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

Client Name: GeoEnqineerlnq. Inc. ; 
Client ID: 0200-TB • 

Laboratory ID: 0008-06 
Matrix: Aaueous Sampled: 06/20/88 Received: 06/21/88 

Authorized: 06/21/88 Prepared: 06/28/88 Analyzed: 06/28/88 
i  

Analyzed: 

Reporting 
Parameter Result Units Limit 

Chloromethane ND yg/L 5.0 
Bromomethane ND yg/L 5.0 
Vinyl chloride ND yg/L 5.0 
Chloroethane ND yg/L 5.0 
Methylene chloride —— 13B yg/L 5.0 
Acetone —- 5.7* yg/L 25 
Carbon disulfide ND yg/L 2.0 
l,l-D1chloroethene ND yg/L 2.0 
l,l-D1chloroethane ND yg/L 2.0 
trans-l,2-D1chloroethene ND yg/L 2.0 
Chloroform ND yg/L 2.0 
l,2-D1chlcroethane ND yg/L 2.0 
2-Butanone ND yg/L 10 
1,1,1-T r1chloroethane ND yg/L 2.0 
Carbon tetrachloride ND yg/L 2.0 
Vinyl acetate ND yg/L 10 
Bromodlchloromethane ND yg/L 2.0 
l,2-D1chloropropane ND yg/L 2.0 
trans-1,3-D1chloropropene ND yg/L 2.0 
Trlchloroethene ND yg/L 2.0 
Dlbromochloromethane ND yg/L 2.0 
1,1,2-Tr1chloroethane ND yg/L 2.0 
Benzene ND yg/L 2.0 
cls-1,3-01chloropropene ND yg/L 2.0 
2-Chloroethyl vinyl ether ND yg/L 10 
Bromoform ND yg/L 2.0 
4-Methyl-2-pentanone ND yg/L 10 
2-Hexanone ND yg/L 10 
1,1,2,2-Tetrachloroethane ND yg/L 2.0 
Tetrachloroethene ND yg/L 2.0 
Toluene i. ND yg/L 2.0 
Chlorobenzene ND yg/L 2.0 
Ethyl benzene ND yg/L 2.0 
Styrene ND yg/L 2.a 
Total xylenes ND yg/L 2.0 

*Trace concentrations detected below the reporting limit. 
B a Analyte also detected 1n Erco blank. 
ND •' Not detected. 

Reported by Mr Approved by 



TOTAL I OH CHROMRTOSBBH 
Fi le  >5751 35.0-26®.® anu.  j»FO 8803. -6  B«L 

169889^ 

14000&j 

12000S 

100001! 

80600-

6000s 

48B0(! 

9000P 

TIC 
see 
• • • 

1— * * 

1200 1600 

fctu* 

2000 
J_ 

Virgin rim, I Hi'" 

T-,. j r-f-r^ T .-y r , , , , r--r T . y-T |- . r.-|-. T .-rv, I'J . 

4 e 12 16 20 ! 24 28 32 36 40 44 

Oat  a  F  i  1« :  >0791 :  :  IT5 
Nama:  RFO f innR-A 5MI  
M is r !  r .H#9 «»1 IL  QCAF.  

Quant  Output  F i la :  /SR791 :  \ /7  

IH F  i la  s UOA107 :  :  8 8  i  
T i t  1 f t  :  Hf i l  UOI  ATI I  FS:RFT1%SP1 nnTl !  ̂ -77ngH. /MINs KH' I IS  U7 !  FRnn/FNSFOO 
I  aat  H«1 ih ra t inn !  HRn<S27 77  :  *>3 

Opara tnr  10 :  KFRY 
Quant  T ims:  BRri67H 02:54 
Tn jar .  t f t (4  a t :  RR0<^7R D1.  *  4R 

Qt&P-'T& 

FGR INTERNAL USE GKLY 
Erco VGA GC/KS Lab 

Previous sample RIM 5112 Erco liooo^-y 

Prev ious ly  in  C-K" : . " . : . :  1  - ^g2SlS -•1  ^ *  -1-— 

f o r r y v .'-.r v  V c ? ? ..jSL • ;• - ••'•-• 
I ,S. <u:vJ i*!•:c.r 
I- ; ; r r . I :o  o •:  1"  — 
C'?r;'.VCt"i. C' t :  

l  ', v .Z ,  •: 

E :  .rn^.. 
vr.- : 



QUANT RFPHRT 

Qn«r f l tn r  ID:  KFRY 
f l u  t n u t  F i l a :  ' s R 7 9 1 : s 7 Z  
Rata  F i le !  >8791: :R3 
Nams: RFn OOOR-6 5MI 
Minn : CH#9 51IL QC6F 

Quant  RBW :  6  OI i an  t  T i  ma s 
In  jscs tar i  a t :  

D i lu t  inn  Factor :  

8HII67R 07:34 
HHI)67^.ai-t-4i» 

h7nriimri> 

I D  F i l e :  U f l A I D ? :  :  t s  
Ti t ls :  HRI  UOI  ATU FR:RFT13«RP1 0110 :  45-??0gH/ l - l  I  N:  GCf lH UV:  FRCn/FNRFr .n  
las t  Ca l ib ra t ion :  RR0677 77:56 

Compound R.T.  Q i  nn Arsa C.nnr .  IJn  i t s  

1 ) 
6 ) 
7 )  

.1 .4)  
15)  
30)  
3?)  
3?)  
3  6 )  
4?)  

•RrnmnrhInrnmnth f inn  
Mathy lana Ch lor iHn 
Rontons 
D4-1  .7 -R i  r .h  1 n rnathana 

•1  .4- f ) i f Iunrnhanrane • 
•R6-Ch1nrnhRnrnnn 

7-Hayannna 
Tn1 nana 
DR-Tn1 nana 
RrnmnF I  unrnhnnrsna (RFR)  

1  0 .  1 6  
6.RH 
7 .53 

17.R9 
?n.45 
?5.?a 
77.  R9 
?4 .77 
?4.  OR 
79 .84 

49 .  0 
R4.  0  
43 .  0 
65 .  0  

114.0  
117.11 

43 .  0  
97 .  0  

1 0 0 . 0  
95.  0  

?10H7B 
63711 

6775 
7717R6 
6  0741R 
47R9I7  

7051 
4467 

37599H 
3R3719 

IIIVI. 11111 
I IG7I  511 
I I IVL H? 
l . lR /L foO 96 
IIR/I 1 0I I 
I IR /L  71  
I  IR/ I  Bvwfe i .  76  

, ^9  | |R/ |  QyutL-9  3  
49 .37 I  IR/ I  1?  9  7  
<49.57 IJR/ I  9R 

*  Cnmnnunr l  i s  ISTD ijr 

r 

O^td- t5 



REFERENCE STANBARB SPECTRUM 
File >6581 VOA S8PPB 5HL 6 
Bpk fib 4S324 

49 

8FT i '-iSP1086 45-22688/MIN Scan 195 
8.43 Bin. 

40866j 
J 37 48 
V f 
'4r+ 

4/ 
44 N 

0-Ji I  M i  I 

CI 
/ 72 

/ 

84 
! 95 

82 I  /  
\  

.  i  f  i  i  l  I  I I  M  I  

46 44 48 52 55 68 64 68 72 76 88 84 88 
i i • i i i i i ' i ' i i i < i 1 t • i • i 1 i i  i I i )  i  r 8  

•166 

SAMPLE SPECTRUM (BACK6ROUND SUBTRACTED) 
File >8791 
Bpk fib 92CG 

18Q0 

ULU 6668-6 bflL 

49 
/ 

SUB 
L'HffV bULUUbfc Scan 298 

6.CO ain. 

4+ 

51 

I 
82 
/  

84 
86 
/ 

-188 

I i n 11 I 1 I M I 1 I ' 1 I I I I I I ' I i I 1 I I I.I I i• I •' I Ml I II' 1 ' 
46 44 48 52 56 66 [64 68 72 76 86 i 

I | i P-8 
88 

SAMPLE SPFCTRIIM ClINAI TFRFD1 
File >e?91 
Bpk Ah 9266 

CEO 8808-6 5ML CH«9 5ULQC6E Scan 298 
6.88 mtn.  

10000-2 
49 

37 
:/ 48 

44 
47 
/ 
I  I  

51 

84 
/  86 

/  

1-109 

82 
/ 

0 ;•• •  t  1  :  ;  v- i -»  •  < j  .  r - i  |  .  | - .  f«  |  • j  •  |  <j - .  |  > |  > f  •-  ( ->  |  •  j  -  i  
40 44 48 52 56 60 64 68 72 76 00 84 88 

I1* 

Data F i la :  >R791: :D? 
Nama:  RFC!  GOOR-A 5MI  
M ian:  CH#9 'H i t  QC6F 
Quant  T imn:  RRf l ( t>?B {17 :34 
Jn jop tar l  a t !  R8MA7R f l l  :  4R 

Quant  H i  i t  p i  i t  F i l« :  /VR791: : /Z  

Quar t t  I f l  F i la :  Ul  !R 11")7  !  :  85 
Las t  Ca l ib ra t ion :  RR0A77 22 :  

Cnmnnunr l  No:  6 
Cnmpnunr l  Nama :  Matby  1 ana Ch lnr i r te  
Rr .an N i imhar :  79R 
Ratsnt  inn  T ime:  6 .R8 min .  
Qnan t  1  on  :  R4.  f l  
A rea:  63711.  
r.nnrant ra t  inn :  13.33 I.IR/I 
q-ualue: 5'0 

@ X-(T-S7 " TB 



REFERENCE STflH3BR3 SPECTRUM 
File >8581 VOfl 56PPB 5HL 6 
Bpk Rb 3886 

43 
leeaa-i t 

k" ?««,* 

8FT iVSPi088 45-22888-'KIN 

0A. .1  •  } 

44 
/ 

'  I  I  i  i '  i  I' i  | '  i  | '  i  i '  i  i  i  M l  '  I •  t  .  

38 48 42 44 46 48 58 
I  i  i  i  i  i  i  i i i  i i  i  i  i  i  i  

Scan 223 
". 23 ft i r» < 

(-100 

3. 
52 54 56 68 

SAMPLE SPECTRUM (BACh'SROUMP SUBTRACTED) 
File >679i 
Spk Ab C4C 

488-

b'LU 0008-6 bPIL 

43 
SUB 

40 
/ 

I I * I ' I 1 I M 1 
38 48 42 

UH«V bULUCbt 

40 

Scan 332 
7•83 a i n • 

(-IBM 

s^r 

•  1 1 1 1 » ' 1  M I  
44 46 48 

r  I  i  | i  I  i  I  i  I  i  |  i  I  • i  
52 54 56 58 

SAMPl F SPFCTRIIM (IINAI TFRFIU 
File >8791 
Bpk Ah 3195 

2868- i  
A 

e-1 

CEO 0S88-6 SML 

44 

CH«9 EULCC6E 

38 

40 

'  4V 

Scan 332 
P.53 aln. 

>108 

42 

43 
/ 
, —f r , . r V 

44 46 40 

49 
/ < r - 'T 

50 
•I'" p 

52 ' 54 ^ 

Data F i  1 f t :  >R79t :  :  IT? 
Nflmn! RFD nf l f )R-6  6n i  
Mian:  CH$9 6111 Qn6F 
Quant  T ims:  HBr i67R 07 I  "?4  
In jsn ts r t  s t !  RR067R 01:4R 

Quant  r in tpn t  F i l s :  / *R791: :77  

Quant  I D  Fi l f i !  U Q A j r >7: :$$  
las t  Ca l  ih ra t  ion !  8H11677 77 :66 

f lnmpnunH Nn!  7  
rnmnnunH Nams:  Anatnnp « 
f i ran  Nnmhar !  737 
Ratant  inn  T i  ma :  7.6"?  mi r i .  
Quant  I  nn :  47 .  f l  
A rea:  6776 
f lnnnsnt  ra t ion !  
q-wa lua!  R7 

6 .  77 I  JR7L 

-T5 



EXTNAME: Geo/31 (R)P: (7/14) 08 

- Enseoo 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

Client Name: GeoEnq1neer1ng. Inc. 
Client ID: Erco Procedural Blank - Water . 

Laboratory ID: 8788B .. 
Matrix: Aqueous . Sampled: _NA Received: _NA 

Authorized: _NA Prepared: 06/27/88 Analyzed: 06/27/88 

Reporting 
Parameter Result Units Limit 

Chloromethane ND pg/L 5.0 
Bromomethane ND yg/L 5.0 
Vinyl chloride jj ND yg/L 5.0 
Chloroethane I ND yg/L 5.0 
Methylene chloride •r 2.9* yg/L 5.0 
Acetone ND yg/L 25 
Carbon disulfide ND yg/L 2.0 
l,l-D1chloroethene ND yg/L 2.0 
1,1-Dichloroethane ND yg/L 2.0 
trans-l,2-D1chloroethene ND yg/L 2.0 
Chloroform ND yg/L 2.0 
1,2-01chloroethane ND yg/L 2.0 
2-Butanone ND yg/L 10 
1,1,1-Tr1chloroethane ND yg/L 2.0 
Carbon tetrachloride ND yg/L 2.0 
Vinyl acetate ND yg/L 10 
Bromodlchloromethane ND P9/L 2.0 
1,2-01chloropropane ND pg/L 2.0 
trans-1,3-D1chloropropene ND pg/L 2.0 
Trlchloroethene ND yg/L 2.0 
D1b romoch1o romethane ND pg/L 2.0 
1,1,2-T r1ch1oroethane ND pg/L 2.0 
Benzene ND pg/L 2.0 
c1s-1,3-D1chloropropene ND pg/L 2.0 
2-Chloroethyl vinyl ether ND pg/L 10 
Bromoform ND yg/L 2.0 
4-Methyl-2-pentanone ND pg/L 10 
2-Hexanone ND pg/L . 10 
1,1,2,2-Tetrachloroethane ND pg/L 2.0 
Tetrachloroethene ND pg/L 2.0 
Toluene ND pg/L 2.0 
Chlorobenzene ND pg/L 2.0 
Ethyl benzene ND pg/L 2.0 
Styrene ND pg/L 2.0 
Total xylenes ND pg/L 2.0 

*Trace concentrations detected below the reporting limit. 
NA = Not applicable. 
ND » Not detected. 

Reported by L& Approved by 



I Vf HW jVH t v?w,wn 
Flltt >B78B «su. ERCO PROC BLHHK BHi. CH87 5U18C6E 

•  * 1 * . . , . .  ? ^ 1C .  •  ,  W .  ,  . * * ? * .  .  

148886 

120006 

1RRWRft-

80000-

68800-

40080 

20086-

w 

fn 

16 20 24 28 32 36 40 44 

Omta F i lms >B7BBss02 Quant  Output  F i lms ^B7RBssZZ 
Nmmms FRRO PROC Bl  ANK 5MI 
Mi  an 8 CH*7 5I IL QC6F , 

I r t  F i1ms U0A1D7S S S 8  
Ti t lms Hf i l  Uni  ATI I  Ff i :  BFT1 &RP1 1)110 S 45-220gR/M I  Ns ROMS U2 s FRCO/FNSFCf l  
Last  Cm 1 ibrnt  ions BB11627 22855 

Opmratnr  IDs KFRY 
Quant  Times BBn677?TsT7 
fn jmrtmd ats BB0A27 22s5f l  



QUANT RFPHRT 

f lnar«tnr  ID* KFRY 
Output  F i le !  ^878R::ZZ 
Data F i le t  >R78Rs :D2 
Noma: ERCO PRDC Rl ANK 5Ml 
Mine: CH#7 5LILQC6F 

Quant  Rf lwi  6  Quant  T ims:  
In jected at :  

Di lut ion Factor :  

880627 23:37 
880627 22:50 

1.00000 

I D  F i 1 a :  U O A I D 7 :  :  « 8  
T i t le :  HSl.  UQLAT I l .FR: 8FT1X55P1 000:45-270gH7M 1N:GCMR U7:FRCIVENRFCO 
Last  Ca 1 ihrat  ion:  RR0677 22:55 

Compound R.T.  Scan# 

1)  •Brnmrwih I  nromathana 1 0.  OR 467 
6)  MethyIons Chi  or  ids 6.83 29R 

14)  D4-1,7-Dich1ornathnna 17.83 61 0 
15)  «1 ,4-Di  f  l i iornhenrena 70.47 1005 
30)  *D5-Ch1 nrnhenrana 25.24 1755 
32)  ?-Hs«annn« 22.77 1177 
35)  To 1 nana 24.73 1703 
36)  Of l -Tolnana 74.05 i| 1194 
4?)  Rromof1uornhanrnne CRFB) 79;  76 1490 

Area Conn IJn its 

1908167 
12576 

196216 
546^30 
431f401 

1735 
269R 

335733 
339697 

50.  00 
(T̂ T* 
4fiiifFr 
50.00 
50.00 

. 8ft-

.33-
48.  R9 
4R. 73 

UK/L 100 
LIK71 52 
I IR/ lS# 97 
l IG/ l  100 
l l f i / l  72 

-fclGXL Rt-ot.79 
44G/I 
1«57L9% 97 
I IR/Lt l  96 

Compound in  ISTD iiA" 



REFERENCE STflHBfiRB SPECTRUM 
Fil* >8581 VOA 60PPB 5HL 6 
Spk Rb 46824 

49 

6FT i*SF1088 46-22868'MIN Scan 196 
6.43 Bin.  

49889-
- 37 4® V •  /  ^ W '  

>^1 i f M • i • I h 

Si  72 

I I  |  I  |  l |  l |  I  I  I  I  I  I  I  I  I  I  < I  '  V '  I  I  M I  '  * 

64 
/ 86 

-188 

82 j  t  

11V111 •  r«  
48 44 48 62 66 68 64 68 72 76 88 84 68 

SRMPLE SPECTRUM (BftCKSROUKP SUBTRBCTEP1 
Fil® >8788 
Dpk Rb 1822 

2888-1 

kKL'U PKUU BLHMK 6HL CM»/ bULQCbb 
SUB i ' ' 

49 
/  

Scan 298 
6.03 ain. 

48 47 

I  i  (\ I  i  I  '  lU 

61 

\ 1 | i | i | 1 | i |ii | i | i | > I i j i l_" I 'I. TT 

84 
'  86 

-166 

fe  
48 44 48 62 66 68 64 68 72 76 88 84 68 

SRMPI.F SPECTRUM fU'MRIITFRFTU 
File >8788 
8pk flh P7A4 

ERCO PROC BLANK 6ML CH«7 6ULQC6E Scan 298 
1.81 ain. 

2888 48 
43 /  

-188 

47 
/ 

61 
84 
/  86 

' T T-r , T-f-i-f • | . 'JHT . 
1 49 1 44 48 52 56 68 64 68 72 76 88 

l r J 'IT1.!''!'!. 
84 88 

Data F  i  1 a  :  >B7RR:sD? 
Namai  FRHO PRnC BI  ANK SMI  
M ian CH#7 <5111 QH6F 
Quant  T ima!  8R0677 73S57 
In  ja r t  ar t  at :  H80677 7? t  611 

Quant  Output  F i la !  "B7R8i !7Z 

Quant  10  F i las  UnAin2 l !88  
laa t  Ca l ib ra t ion !  BB0A77 7?!5S 

Hnmpnunr t  Nn!  6 
f lompnunr t  Namai  Mathy lena nh lnr i r te  
Sr .an Numhar i  79B ;  
Ratant inn  T ima:  6 .8"?  min .  
Quant  Ion !  84 .0  
Aran!  1757A 
Connant ra t ion :  7 .91 I IR/ I  
q -va lua:  5? 



iXTNAME: Geo/31 (R)P: (7/14) 10 

Enseco 

Aqueous 
NA 

Client Name: 
Client ID: 

Laboratory ID: 
Matrix: 

Authorized: 

Parameter 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
l,l-D1chloroethene 
1.1-D1chloroethane 
trans-l,2-D1ch1oroethene 
Chloroform 
1.2-D1chloroethane 
2-Butanone 
1.1.1-Tr1chloroethane 
Carbon tetrachloride 
Vinyl acetate 
Bromodlchloromethane 
1,2-01chloropropane 
trans-1,3-D1chloropropene 
Trlchloroethene 
Dlbromochloromethane 
1.1.2-TM chl oroethane 
Benzene 
c1s-1»3-D1chloropropene 
2-Chloroethyl vinyl ether 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene 
Total xylenes 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

GeoEnq1neer1nq. Inc* 
Erco Procedural Blank - Water 
8826B | ; 

Sampled: 
Prepared: 

NA Received: NA 

Result 

NO 
NO 
NO 
ND 

• 2.9* 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

06/29/88 Analvzed: 06/29/88 

Reporting 
Units Limit 

pg/L 5.0 
pg/L 5.0 
pg/L 5.0 
pg/L 5.0 
pg/L 5.0 
pg/L 25 
pg/L 2.0 . 
pg/L • 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 10 
pg/L 2.0 
pg/L 2.0 
pg/L 10 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 10 
pg/L 2.0 
pg/L 10 
pg/L 10 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 
pg/L 2.0 

*Trace concentrations detected below the reporting 11m1t. 
NA = Not applicable. 
ND a Not detected. 

Reported by L A Approved by 



TOTPL 10H CHR0WPT06RPW 
I f -ne >6626 35.0-268.8 BU.  £* t6 SLK BHL CHa? BUL Bfc&f t  

Data F i lm >88961sD3 Quant  Output  F i le :  ~RR?6: t 7 Z  
Nf imas FRCf l  PROR Rl  K  5MI  
Mi  an :  CH#7 5111.  QC6R 

I r i  F i )a l  UTl f t in9 l I t8  
T i t  In !  H K I  U n i  A T  1 L  F R l  R F T 1 S S S P 1  0 0 0 1 4 5 - 9 ? n g H / ' M  1  N l  K C M R  U 9 1  F R C O / ' F N H F R n  
l .as t  Ca l ib ra t ion*  RR(I<5?9 1?! f l5  

f lpnre tnr  ID i  KFRY 
Quant  T imnl  88(1699 1? l59 
In jnc tnr i  a t i  RRQ699 19*06 



(3 I IANT RFPDRT 

nnnrHtftr ID:  KFRY Qunnt  R«ui 6 Pliant Time: SR0A99 59:59 
niitput Files ~RR9Ass77 injected ata 080629 12:06 
Date Files >R696s:n3 Oilutinn Factor!..-7.;^ 1.00000 
Names FRCCI PROR. Rl K 5MI 
Miens CH#7 5LIL OR AH 

ID  F i  la: UDAID2:  s 8 i  
T i t les  HRI  Un i .RTH FRSRFT1KRP1 000s 45-22O0R/ 'M IN:  GRMR U9 s FRRrVFNRFRO 
Last  Ra l ih ra t inns  BR0699 1.9s  05  

Rnmnnimd R.T. Scnnf Pre® Conn Unite q 

1)  «Rrnmnnh1nrnmnthene 
6) Methylene Rhlnride 

14)  D4-1 ,2—Dinh lnrnethane 
15)  »1 ,4 -D i  f  l i in rnhenTene 
50)  »D5-Rh1ornhanrana 
52)  9-Hewannnn 
55)  Tn luene 
56)  OR-Tn lnene 
49)  Rromnf1  imrnhanrena (RFR)  

10.09 4A7 1R18R4 
A .79 295 152RA 

19.84 61 0 193567 
90.41 in 04 570216 
75.75 1254 451911 
95.18 1148 1500 
94.92 1907 1059 
24. 04 11.95 359693 
99.7R 1491 34A0R9 

50.00 UU/1 100 
UG7L 55 

48.51 IIB7I 4? 95 
50.00 UK7L 100 
50.00 IJG7L 70 

i-89- UR/L D«M. 81 
fYY— UR7L 9**1-79 

50.74 UG/L Wt 97 
50.15 UR7I *00 99 

•  .Rnmpnunr t  i a  ISTD 



REFERENCE STRHPRRP SPECTRUH 
Fi le >esei  VOR 
Bpk Rb 46824 

60PPB 6ML 6 8FT r<SP1888 45--22698'MIN Scan 196 
6>43 sin. 

49 

48808-
37 -A' 
/  /  *  ]  
111 | )  h  I  • i '  

48 44 -

CI 

+++i 

84 
/ 86 

©a | / 

M M  . -
44 48 62 66 68 

I  I  I  I  | l  M  M  I  I  I  M  

7 2  © 2  1 /  

|  I  I  '  I  M 'V  I  I  l  

•198 

fr-f-S 
64 66 72 76 88 84 88 

3RWPLE SPECTRUH (BRCKSROUHP SUBTRRCTEP) 
File >8826 
Pplc fib 2C1C 

2 am 

ENUU PRUC SLR bRL 
SUB 

4 9  
/  

CH®.' SUL OUbC Scan 295 
6.79 min. 

37 48 .. 
/ j 44 47 61 

I 

84 
/ 86 

-198 

I i  I  i  I  i  I  '  I  I  I  1  I  '  I  '  I  ' I  1  I  1  I  '  I  '  I  1  
48 44 48 67 66 68 64 

•  I  i  I  '  1 
68 72 

• ( • I 'M i I • I • I • I 
76 88 84 68 

SBMPI F XPFCTRIIM (IINflj TFRFD1 

File >8826 
Rptr Oh 8611 

48RAH 

- V 46 

r 
'"Ye 

ERCO PROC BLK 5ML CH«7 6UL QC6C 

44 
/. 

49 

44 

v (y 

Scan 296 
6.79 sin. 

•188 

Data F i les  >Bf l96ssn"?  Quant  Output  F i les  <sRB9ASS72 
Hemes FRCO PRQC Rl  K  5111.  
M iens  CH#7 5I I I_  QC6C 
Quant  T imf tS R80699 17:59 Quant  10  F i les  Ur iA !09s:8« 
In je r tad  a ts  RBI1679 19SOA Last  Ca l ib ra t ions  8R0699 19:05 

Compound No s A I .. 
Compniinrl Names Methylene Chloride 
Roan NumherS 995 
Retent ion  T imes 6 .79 mih .  
Quant  Inns  B4. f l  
Area s 139R6 
Cnnrsnt ra* inns 9.95 IIR/I 
q-v /a lue*  55  



EXTNAME: Geo/31 (R)P: (7/14) 04 

Enseco 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

Client Name: GeoEnq1neer1nq. Inc. 
Client ID: Erco Procedural Blank - Water . 

Laboratory ID: DD429B . 
Matrix: Aqueous Sampled: NA Received: _NA 

Authorized: JNA Prepared: 06/26/88 Analyzed: 06/26/88 

Reporting 
Parameter Result Units Limit 

Chloromethane ND yg/L 5.0 
Bromomethane ND yg/L 5.0 
Vinyl chloride NO yg/L 5.0 
Chloroethane ND yg/L 5.0 
Methylene chloride ND yg/L 5.0 
Acetone ND yg/L 25 
Carbon disulfide ND yg/L 2.0 
1,1-01chloroethene ND yg/L 2.0 
1,1-01chloroethane ND yg/L 2.0 
trans-1,2-D1chloroethene ND yg/L 2.0 
Chloroform ND yg/L 2.0 
1,2-01chloroethane ND yg/L 2.0 
2-Butanone ND yg/L 10 
1,1,1-Tr1chloroethane ND yg/L 2.0 
Carbon tetrachloride ND yg/L 2.0 
Vinyl acetate ND yg/L 10 
Bromodlchloromethane ND yg/L 2.0 
l,2-01chloropropane ND yg/L 2.0 
trans-1,3-01chloropropene ND yg/L 2.0 
Tr1chloroethene ND yg/L 2.0 
Dlbromochloromethane ND yg/L 2.0 
1,1,2-Trlchloroethane ND yg/L 2.0 
Benzene ND yg/L 2.0 
c1s-1,3-01chloropropene ND yg/L 2.0 
2-Chloroethyl vinyl ether ND yg/L 10 
Bromoform ND yg/L 2.0 
4-Methyl-2-pentanone ND yg/L 10 
2-Hexanone ND yg/L 10 
1,1,2,2-Tetrachloroethane ND yg/L 2.0 
Tetrachloroethene ND yg/L 2.0 
Toluene ND yg/L 2.0 
Chlorobenzene ND yg/L 2.0 
Ethyl benzene ND yg/L 2.0 
Styrene ND yg/L 2.0 
Total xylenes ND yg/L 2.0 

NA a Not applicable. 
ND = Not detected. 

Reported by LA- App roved by —• 



Data F i les >DD429ssD3 Quant  Output  F i le :  ^DD429: :QT 
Names ERCO PROC BLANK 5ML 
Miscs 5UL QC6E CH4 

Id F i le :  U0C4: 
T i t les HSL UOLATILES: 60M UOCOL GCMS4 ERCO/ENSECO 
Last  Cal ibrat ion:  880627 12:04 

Operator  ID:  
Quant  T ime: 
In jected at :  

KERY 
880627 
880626 

12:0? 
12:49 



QUANT REPORT 

Op erator  IDs KERY 
Output  F i les 'sDD429s sQT 
Data F i les >DD429::D3 
Names ERCO PROC BLANK 5ML 
Miacs 5UL QC6E CH4 

ID Fi les U0C4Ss M 
Ti t les HSL UOLATILESs 60M UOCOL GCMS4 
Last  Cal ibrat ions 880627 12:04 

Quant  Reus 6 Quant  T ime: 
In jected at :  

Di lut ion Factor :  

880627 12:09 
€80626 12:49 

1.00000 

ERCO/ENSECO 

Compound R .T. Scan# Area 

1)  ®Bromochloromethen® 9.65 909 29484 
14)  D4-1,2-Dichloroethane 10.84 1027 27279 
15) »1,4-Di f luorobenzene 11.71 1113 61770 
30) «D5-Chlorobenzene 17.77 1713 58571 
31) DS-To luene 14.62 1401 42246 
37)  Ethylbenzene 18.20 1755 243 
38) Xylene (  m,p )  18.20 1755 243 
42)  Bromof luorobenzene (BFB) 20.49 1982 37948 
43)  Dichlorobenzene < m )  22.84 2214 78 
44) Dichlorobenzene C p  )  23.14 2244 241 
45) Dich lorobenzene (  o )  23.93 2322 199 

Cone Un i  ts 

50.00 UG/L 100 
55.15 UG/LM6 91 
50.00 UG/L 100 
50.00 UG/L 100 
49 .30MJG/L icf 94 

."40 US/L8**tf>i- 56 
^-ttG/L 86 

43.62 Jdfe/L *7 78 
.-04-UG/L 8*^100 
.-1©-UG/L£M S >S- 100 
^T-UG/L^PC 100 

* Compound is ISTD 



EXTNAMEs Geo/31 (R)P: (7/14) 05 

Enseco 

HAZARDOUS SUBSTANCE LIST (HSL) VOLATILE ORGANICS 

EPA Method 624/HSL List 

Client Name: GeoEnqlneerlnq.;Inc. . 
Client ID: Erco Procedural Blank - Water • 

Laboratory ID: DD452B • , ; 
Matrix: Aqueous Sampled: _NA Received: _NA. 

Authorized: NA ' Prepared: 06/27/88 Analyzed: 06/27/88 

Reporting 
Parameter Result Units Limit 

Chloromethane NO yg/L 5.0 
Bromomethane ND yg/L 5.0 
Vinyl chloride ND yg/L 5.0 
Chloroethane ND yg/L 5.0 
Methylene chloride ND yg/L 5.0 
Acetone ND yg/L 25 
Carbon disulfide ND yg/L 2.0 
l,l-D1chloroethene ND yg/L 2.0 
1,1-Dichloroethane ND yg/L 2.0 
trans-1,2-D1chloroethene ND yg/L 2.0 
Chloroform ND yg/L 2.0 
1,2-DIchloroethane ND yg/L 2.0 
2-Butanone ND yg/L 10 
1,1,1-Tr1chloroethane ND yg/L 2.0 
Carbon tetrachloride ND yg/L 2.0 
Vinyl acetate ND yg/L 10 
Bromodlchloromethane ND yg/L 2.0 
l,2-D1chloropropane ND yg/L 2.0 
trans-1,3—D1chloropropene ND yg/L 2.0 
Trichloroethene ND yg/L 2.0 
Dlbromochloromethane ND yg/L 2.0 
1,1,2-Tr1chloroethane ND yg/L 2.0 
Benzene ND yg/L 2.0 
c1s-l,3-D1chloropropene ND yg/L 2.0 
2-Chloroethyl vinyl ether ND yg/L 10 
Bromoform ND yg/L 2.0 
4-Methy1-2-pentanone ND yg/L 10 
2-Hexanone ND yg/L 10 
1,1,2,2-Tetrachloroethane ND yg/L 2.0 
Tetrachloroethene ND yg/L 2.0 
Toluene ND yg/L 2.0 
Chlorobenzene ND yg/L 2.0 
Ethyl benzene ND yg/L 2.0 
Styrene ND yg/L 2.0 
Total xylenes NO yg/L 2.0 

NA = Not applicable. 
ND = Not detected. 

Reported by L A Approved by 



Data F i les >DD452::D3 Quant  Output  F i le !  ADD452::QT 
Name: ERCO PROC BLK 5ML 
Misc: CH#3 5UL QC6E 

Id F i le :  UQC4:: t*  
T i t le :  HSL DOLATILES: 60M UOCOL QCMS4 ERCO/ENSECO 
Last  Cal ibrat ion:  880627 12:26 

Operator  ID:  KERY 
Quant  T ime: 880627 12:26 
Injected at: 880627 11:13 



QHANT RFPORT 

Onnrntop IDs KFRY Quant Raws 6 Quant Times 8806?? 12s26 
Output Files ~00457ssQT Injected ets 88062? 11s13 
Data Files >004528 80* Oi lnt inn Factors 1.0001)0 
Name 5 FRCP PROP Bl K 5MI. 
Mines CM#* 5UL QR6F 

10 FiIns QnC4s s ®« 
T i t l e s  H S I  U m  A T  I t  F R !  6 0 M  U D C n i  R C M R 4  F . R n O / E N S F C Q  
I .ne t  Cta  1  i  hrn t  i  on :  RR0627 1?!?6 

Comnnund • R.T. Scan# Area Cnnc Un i tn q 

1) •Rrnmnrh1nrnmethane 9.67 910 275R0 50.on LIR/L i on 
14) 04-1 ,7-Oieh 1nrnethann 1 0.RA 1077 75499 52.12 IIG/I. \0tf- 90 
15) • 1 j4-0i f 1 iinrnhnnrnnn 11 .74 1114 67404 50.00 UR/L 100 
30) «05-nh1 nrnhenrnne 17.RO 1714 591.75 50.00 IJR/L 100 
31 ) OR-Tnluenn 141.64 1403 47857 50.19 UR/L. 100 95 
47) Brnmnf 1 iinrnhnnrnnn (HFB) 20.52 19R3 37659 43.16 1IG/L R2 
45) Oich1nrnhnnynna ( o ) 23.96 7323 5R -r&4-UR/L J^i.100 

» Hnmnnund in ISTO 





Enseco 

SUMMARY OF METHODS 

The analytical EPA Methods 608 (Pest1c1des/PCBs), 624 (Volatile Organlcs) and 

625 (Base/Neutrals and Acids) are designed to analyze water, sediment, and 

soil for the organic compounds on the Hazardous Substance List (HSL). 

Volatile Organic Compounds 

Analyses are conducted using purge and trap gas chromatographlc/mass 

spectrometer (GC/MS) procedure 1n accordance with EPA Method 624. For 

sed1ment/so11 samples, the purge device 1s heated. 

Extractable Organic Compounds 

Base/Neutrals and Acids fSemivolatllesl 

The analyses are conducted 1n accordance with EPA Method 625. The 

method Involves solvent extraction of the matrix, using a separatory 

funnel for waters and a sonlcator for sol Ids, concentration, and 

analysis by a GC/MS. 

Pest1c1de/PCBs 

The analysis of certain organochlorlde pesticides and polychlorinated 

biphenyls Is conducted 1n accordance with EPA Method 608. The method 

Involves solvent extraction of the matrix, concentration, and analysis. 

The extract 1s screened on a gas chromatograph/electron capture detector 

(GC/ECO) using a packed column. The sample 1s quantltated and confirmed 

on a GC/ECO using a second packed column. 



Enseco 

Inorganic Analyses 

All Inorganic analyses are performed according to EPA Protocols described in 

"Methods for Chemical Analysis of Water and Wastes" EPA-600/4-79-020, Revised 

March 1983 or 1n "Methods for the Analysis of Solid Waste, Physical/Chemical 

Methods", 2nd edition, U.S. EPA SW 846. 

Priority Pollutant Metals 

To determine the metal content of a sample, ENSECO uses either atomic 

absorption spectroscopy (cold vapor techniques, hydride generation, and 

flame or furnace) or Inductively coupled plasma spectroscopy (ICP). 

Acid digestion procedures are found 1n the U.S. EPA Contract Laboratory 

Program Protocols. 



EPA Methods 601 and 602 

The analyses are conducted 1n accordance with the methods found in the 

Federal Register, 40 CFR Part 136, October 26, 1984. These are purge and 

trap gas chromatographic (GC) methods. 

The Method 601 covers the determination of 29 purgeable halocarbons and 

the Method 602 covers the determination of various purgeable aromatics. 



Petroleum Hydrocarbons bv EPA Method 418.1 

(Spectrophotometry, Infrared) 

The analysis 1s conducted 1n accordance with EPA Method 418.1 as stated 

1n the "Manual of Methods for Chemical Analysis of Water and Wastes," 

EPA-600/4-82-055, December 1982. There 1s a modification of the method for 

soils and sediments. This Interim guideline 1s found In the New Jersey 

Department of Environmental Protection's "Environmental Cleanup 

Responsibility Act (ECRA), Sampling Plan Guide." 
11 

Method 418.1 defines petroleum hydrocarbons as those organic materials 

extractable by Freon 113 that are not adsorbed by silica gel and that are 

measured by Infrared spectroscopy (IR) at the specified wavelength. It 1s 

applicable to the measurement of light fuels, although the loss of about half 

of any gasoline present during the extraction procedure can be expected. 

The sample 1s acidified to a low pH and serially extractable with 

Freon 113 1n a separatory funnel. A soxhlet extraction apparatus 1s used for 

the soil/sediment samples. Interferences are removed with silica gel 

adsorbant. 

EPA Method 418.1 measures the mineral oils, whereas the oil and grease 

method (413.2) 1s a measure of biodegradable animal grease and vegetable oils 

as well as the relative nonbiodegradable mineral oils. EPA Method 418.1 

suggests the use of both methods to obtain the maximum Information needed to 

characterize the oil and grease of all sources. 
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